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ANLAV Report: Indosat Ooredoo Hutchison (IOH)

Executive Summary - 19 June 2026

IOH's GB1505A submission documents an Al-driven Individual Service Fault Management solution built on a Huawei multi-cloud architecture
Build, RAG Engine; I, - ateway wt
API/MCP/A2A protocols; OP IOH local: . The Al Application layer comprises a Fault Monitor and Demarcation Agent, RAN Fault Agent,
IP Fault Agent, FO Copilot and FME Copilot. Data feeds are sourced from EMS (RAN/IP/TRX/CORE) via an Alarm/Performance/Resour ce/MML probe, and from OP-side
FM/WFM/SDM and PM/IM/CM@OP databases (
The submission covers two sub-scenarios. Sub-1 Service Outage (weighted 70%) is evidenced by incident INC-20260330-00021248 — 13 sites down under
severity CRITICAL, TT duration 1h 32m 48s, root cause patchcore cut at ODP with double link down on

Sub-tickets INC-20260330-00022557 and INC-20260330-00021639 are also cited. Sub-2 Service Degradation (weighted 30%) is evidenced by incident INC- 20260411-
00012200 — Major severity, 7 sites down under 2 , root cause Ethernet physical LOS on
TT duration 3h 15m 02s.

IOH self-rates Option A across all eight capability questions for Service Outage, and Option A across seven capability questions plus Option C on Solution execution &
verification for Service Degradation. On final validation: Service Outage = 3.89 (sole downgrade — Intent-driven Sub-1 from Option A to Option B); Service Degradation =

3.57 (as self-declared, including Option C on Solution execution); validated Capability score (70% weighting) = 3.8 (3.79) — the highest validated on this scenario to
date.

Validation focuses on whether the slide-level evidence (source code, - console screenshots, LLM output panels, DTN topology renderings, work-order JISON,
copilot Ul, performance KPI charts and agent operation logs) matches the descriptor of the claimed option. Strong Al/ML evidence is present for Anomaly

detection (Spatialtemporal Entropy algorithm, PMAI machine-learning predict model), Root-cause analysis & demarcation (DTN forward/backward propagation, COT-
orchestrated agents), Service Impact Analysis, Root-cause locating (IP Incident Handling Agent self-diagnosis), Solution generation ( i _

Standard with explicit COT and confidence_score outputs), and Evaluation & decision making (RAG-based confidence scoring with deduction rules visible in production).

Final outcome: every capability is validated at the self-declared option except Intent-driven Sub-1, which is assessed at Option B — severity is assigned by deterministic
count-based thresholds with VIP / B2B / SLA override flags, programmable and automated but not the runtime-dynamic assignment Option A requires. This is also
aligned with other validations. Intent-driven Sub-2 is confirmed at Option A, with level thresholds computed from configurable per-dimension weights at runtime. Solution

execution & verification is validated as self-declared — Option A for Service Outage (onsite recovery via the Al-copilot; remote execution accepted) and Option C
for Service Degradation.
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Capability Capability Score
Area Claimed
Intent Intent-driven A/lA B/A

IOH Respo nse:

© 2026 TM Forum

Final Review Cycle

Score Validated

Provided Evidence

Sub-1 Outage: Am Agent Knowledge Configuration screen
('COT name: Mas cident', 'Inference Step: Knowledge')
showing the Diagnosis knowledge prompt as an editable 40,000-
character text field — a Core Rules/ Mandatory Output Fields /
Input Structure / Phase 1 Incident Scale Classification block, then
a Priority Impact Rules (CRITICAL OVERRIDE) block layering
VIP/ B2B / VIP+B2B overrides on top of the base severity, then a
Phase 4 SLA Validation block with per-tier MTTA / MTTE. A DTN
Engine secondary-aggregation topology diagram with the slide
caption stating that DTN dynamically aggregates outage alarms
before the severity classification step. A production OWS panel
showing live Massive-Incident TTs being agent-managed across
multiple regions. A secon scripts customization editor
(c_FMAgentCustomize) ho ng he same severity-band logic as a
JavaScript function in an operator-editable script. A B2B service-
impact panel for the cited incident showing CID-based VIP
identification (CID Silver tier, SR# reference, customer name).

Sub-2 Degradation: An OWS Degradation Intent Definition / COT
configuration screen + the JavaScript source code of the level-
classification function. This function computes the level thresholds
dynamically from configurable per-dimension weights (KPI/VIP /
Degrade ratio) and a totalWeight sum (L1=3xtotalWeight, L2=2x,
L3=1x). A Priority Principle table mapping the three dimensions to
Level 1/2/3 bands, accompanied by an ML scatter chart showing
historical / normal / abnormal KPI values against a PMAI-derived
calculated threshold envelope.

TMF (GB1505A)
requirements

Option A: Operations
automatically and dynamically
assign problem resolution
service level to service impact
alarm. Option B: Operations
automate the assigning of
problem resolution service level

based on predefined static rules.

The key distinction is
‘dynamically' (Option A) versus
'predefined static rules' (Option
B); both are automated.

Jun 19 2026

Questions

Q1.1 — Service Outage: validated Option B
(final). Severity is assigned from count-based
thresholds

Emergency ,vs e n 0 e agnosis
knowledge prompt and the operator-editable
JavaScript, with VIP / B2B / SLA override flags
layered on top. This is deterministic,
programmable threshold-and-flag logic —
automated, but not the runtime-dynamic
assignment Option A requires. The DTN
secondary-aggregation step is dynamic but sits
upstream of the classification. Assessed at
Option B. Also aligns with similar validations for
other members.

Q1.2 — Service Degradation: validated Option A
(final). The level-classification thresholds are
computed from configurable per-dimension
weights (KP1/ VIP / Degrade ratio) at runtime —
genuinely dynamic. CLOSED.

Q1.3 — CID-based VIP weighting confirmed as
configurable Priority-Flag categories, not hard-
coded customer IDs. CLOSED.
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(IOH)

Capability Capability Score Score Validated Provided Evidence
Area Claimed
Awareness Anomaly detection AlA AlA Sub-1 Outage: A statement that alarm collection

and link/topology data collection are full

automated. Production

screenshots showing the full DTN topology for the
cited incident with RAN and IP layers both
annotated, a suspected-root-cause panel naming
candidate NEs, an | Root Cause Inference
Results panel popu a e with device / alarm counts
and first / last occurrence timestamps, an Al Model
panel showin the Inference and Training stages of
the _ algorithm including
Frequen em nngan ault Propagation
Topology training assets, and RAN / IP alarm-table
screenshots feeding into auto-generated sub-
tickets.

Sub-2 Degradation: A productio - | Task
configuration screen for the PMAI predict model
(KPI, training object, training data window and
execution interval), with a paginated list of trained
entities all reported as successfully trained. An
OWS Performance Monitoring panel showing the
degradation event intelligent agent automatically
detecting a KPI that exceeds its historical range,

IOH Response: .

© 2026 TM Forum Final Review Cycle

TMF (GB1505A)

requirements

Option A: Operation adopted
dynamic and programmable rules
and policy, ML for the monitoring
and detection without human
intervention. Option B: Event
monitoring to anomalous event
detection is automated through
predefined rules. (No Option D
defined.) Note: Slide 2 scoring
shows Original=3, Compensated=4
for Outage and Original=3,
Compensated=3.71 for
Degradation.

Jun 19 2026

Questions

Q2.1 — ML evidence is direct

( algorithm for
Outage, predict model for
Degrada on, so Option A is supported.
The compensation adjustment from
Original=3 to Compensated=4 (Outage) /
3.71 (Degradation) on the scoring
summary is unexplained in the decks —
please document the compensation rule
applied.
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Capability Capability Score Score Validated Provided Evidence TMF (GB1505A) Questions
Area Claimed requirements
Analysis Root-cause analysisand A/A AlA Sub-1 Outage: A Fault Pro_a ation Graph (zoom-outand  Option A: Operation adopted Al No additional clarification required.
demarcation zoom-in views) with lustering, showing ~ model and Al algorithm to Both in-scope sub-scenarios

the equipment-room cross- ayer a l-propagation-paths perform root-cause analysis CLOSED.
overlays for the cited incident. A productio - ulti and achieve high accuracy of
Site Down Demarcation output panel stating that the demarcation. Option B:
demarcation result is cross-NE fault with confidence 100,  Automated through
followed by a per-fault listing of root-cause alarm, root- programmable or dynamic

cause NE and first-occurrence timestamp. A Root Cause  policy and rules.
panel and a Diagnosis Summary with the automation start

time. An Associated Tickets table linking the parent and

sub-tickets.

Sub-2 Degradation: An - DTN topology view
annotated with five num ere IP fault markers and a
demarcation conclusion panel stating that Al-agent DTN
query identified the root cause as the IP-network failures,
with per-fault alarm naming.

IOH Resp onse:

© 2026 TM Forum Final Review Cycle Jun 19 2026
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Capability Capability Score Score Validated Provided Evidence TMF (GB1505A) Questions
Area Claimed requirements
Analysis Service Impact Analysis A /A AlA Sub-1 Outage: A productio JBERSl Service Affected tab ~ Option A: Operation adopted Al No additional clarification required.
listing the affected sites (countand per-site IDs), site model, Al algorithm and digital Both in-scope sub-scenarios

class, hub type, impact scope (2G BTS/ 4G eNodeB / twin networks to perform service | OSED.
5G gNodeB counts) and B2B impact (CID tier). A DTN impact analysis with high

topology + Massive Down Ticket panel populated with accuracy and to prioritize

the matching figures. A caption stating the Al agent problem resolution. Option B:
automatically queries DTN for service impact via a Automated through
forward-propagation Al algorithm. programmable or dynamic policy

and rules including topology
Sub-2 Degradation: An OWS Issue Sites map view and a based rules.
production agent-output panel enumerating the
neighbouring sites queried within the impact window,
with per-site eNodeB out-of-service counts. An incident
summary card showing TT number, severity, MTTA,
service impact counts (2G / 4G / 5G) and a side panel
quantifying the affected site's VIP status, degradation
ratio and assigned degradation level.

IOH Respo nse:

© 2026 TM Forum Final Review Cycle Jun 19 2026
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Capability Capability Score Score Validated Provided Evidence
Area Claimed
Analysis Root-cause fault locating A /A AlA Sub-1 Outage: A production Execution

View for the cited incident w e agen s output panel
showing the located root cause, reason for outage, root
alarm NE, occurrence window and detail string. A caption
stating that the IP Incident Handling Agent located the root
cause via self-diagnosis and passed the information to the
service Al agent.

Sub-2 Degradation: A productio -Multi Site Down
Diagnosis panel with a full Chain-of-Thought trace visible
— site-by-site assessment, device-offline rule evaluation
and the derived unmanaged-status conclusion — followed
by a locating-output box naming the root cause, root alarm
NE and occurrence time.

IOH Resp onse:

TMF (GB1505A) Questions
requirements

Option A: Operation orchestrates Al No additional clarification
agent or other agentic Al capability o required. Both in-scope sub-
perform diagnosis and root-cause scenarios CLOSED.

locating with high accuracy. Option

B: Automated through programmable

or dynamic policy and rules.

© 2026 TM Forum Final Review Cycle Jun 19 2026
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Capability Capability Score Score Validated Provided Evidence TMF (GB1505A)
Area Claimed requirements
Analysis Solution generation AlA AlA Sub-1 Outage: A production -IP Incident Handling panel ~ Option A: Operation adopted

showing the Multi Site Down Diagnosis Chain-of-Thought Al agent and/or Al-copilot to

reasoning (role definition, workflow constraints, current-status  generate possible solutions in
rule), and a Remote Handling Suggestion pop-up output by the  cojlaboration with digital twin

agent. An - Model Parameter Configuration screen networks and RAG technique
confirmin the underl in LLM is selectable between to retrieve the solutions from

Bl [ LLM. Option B: Automates
accompanied by a Diagnosis Knowledge JSON containing the solution generation through
COT instructions and operational constraints. A structured- ;

. ) ) programmable or dynamic
output panel showing fault_reason, alarm details, handling i d rul
suggestions, input_suggestion and a numeric policy and rules.
confidence_score, plus a ticket-progress entry confirming
downstream field action.

Sub-2 Degradation: A production - LLM output panel
reusing the same architecture — step-by-step reasoning,
output_category, fault_reason JSON, alarm details, an optical-
power query result with measured values vs thresholds, and
an explicit handling-suggestions block.

IOH Resp onse:

© 2026 TM Forum Final Review Cycle Jun 19 2026

Questions

Q6.1 — Outage evidence is
comprehensive (LLM model
selection, COT JSON, confidence-
scored output). Degradation
evidence is briefer but shows the
same E— /

architecture with COT an

structured JSON output, so Option A
is supported. CLOSED.
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Capability Capability
Area
Decision Evaluation and decision
making

IOH Respo nse:

© 2026 TM Forum

Score Score Validated
Claimed

AlA

AlA

Final Review Cycle

Provided Evidence

Sub-1 Outage: Thre Handling Records
panels visualising the con  ence-scoring and
evaluation logic as it runs in production —
including the agent's reasoning over output
structure, the rule-based confidence_score
derivation and a low_confidence_reason gating
rule.

Sub-2 Degradation: Tw - Handling
Records panels showing the explicit
confidence-scoring rule-set — score range,
category-specific maximum caps, per-side
deductions for missing RSL information, base-
score arithmetic and a final
low_confidence_reason gating rule.

TMF (GB1505A)

requirements

Option A: Operation adopted Al
Models and digital twin network to
evaluate solution options, and then
recommend the best choice,
leveraging Al's ability to process data
and predict results based on
probabilistic outcomes. Option B:
System automates evaluation,
recommends the optimal solution
using dynamic rules and policy and
may require human approval.

Jun 19 2026

Questions

Q7.1 — Both sub-scenarios show
explicit confidence-score outputs
with rule-driven deductions and
category-specific caps. The
summary caption textis identical on
Outage slide 21 and Degradation
slide 13 — this is acceptable as the
same RAG / LLM mechanism is
used. CLOSED.

10
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Capability Capability

Score

Area Claimed

Solution execution and A/C
verification

Execution

IOH Respo nse:

© 2026 TM Forum

AlC

Final Review Cycle

Score Validated

Provided Evidence

Sub-1 Outage: A production| view of the cited incident with the
Demarcation / Locating / Repar ng / Recovery stages all marked
complete. A note that for this fiber-cut incident, remote recovery is
not applicable; the trouble ticket automatically generated and
assigned a Corrective Maintenance Work Order and a Fiber Link
Provider Work Order to the corresponding FME and FLP. A WO
JSON payload visible in the deck. Three copilot mobile-
app screenshots showing Al-assisted diMalogue used by
the field engineer onsite, including step-by-step diagnostic methods
and a follow-up BO Ticket dialogue. An Agent Operation Logger
console listing the auto-generated activity rows tied to the cited
incident, and a DTN topology view of the post-recovery state with
recovery markers across all sites.

Sub-2 Degradation: A productionm Performance Monitoring
panel including the affected KPI oad speed) chart showing a
clear drop-and-recover curve. A note stating that the performance
issue auto-closed once the KPI returned to normal, that FME
dispatch was automatic, that DIOC escalated a Corrective
Maintenance Work Order automatically, and that the TT was
automatically closed after the impacted node recovered and
neighbouring-cell performance recovered. A topology view of the
post-recovery state showing the sites returned to normal.

TMF (GB1505A)
requirements

Option A: Remote recovery
— operation adopted Al
agent / agentic Al to
remotely execute the
solution (e.g. cell outage
compensation, IP traffic
redirect). Onsite recovery
— FME adopts Al-copilot
technology. Option B:
Remote recovery —
system automatically
executes via dynamic rules
and policy (automatic repair
excludes faults that require
onsite handling: power
supply failure, board fault,
fiber cut). Onsite recovery
— system supports on-site
instruction through NOC
assistance. Option C:
Remote recovery —
predefined rules with
human confirmation; onsite
recovery — on-site
handling assisted by tool

Jun 19 2026

Questions

Q8.1 — Service Outage: validated O tion A
(final). Onsite recovery via th Al-
copilot fits the Option A descrip or, an e
remote-execution capability is accepted.
Remote intervention — remote execution of a
generated solution with no field dispatch —
has been identified in submissions from other
programme members. A representative
example is a remote antenna-parameter
adjustment: on detecting coverage or
capacity degradation, the system
autonomously applies a remote electrical-tilt
(and/or azimuth/beam) change through the
antenna line device to re-optimise coverage
and offload congestion on the affected and
neighbouring cells, with no field visit. This is
the class of self-healing / self-optimisation
action that marks the highest remote-
execution maturity, and is the natural next
step for lifting the degradation-side
execution.

Q8.2 — Service Degradation: validated
Option C (final), as self-declared — the
remote-recovery path follows predefined
rules with human confirmation and onsite
handling is tool-assisted with NOC
assistance, consistent with Option C.




|IOH Individual Service Fault Management indosot‘

Service Outage Sub-scenario OOREDOO HUTCHISON

Incident ticket reference number: INC_

- Source code to show alarm classification
- Translate resolution priority from Service impact Intent Interpreter

- Monitoring and detecting anomaly
- Wireless network service outage due
to optical link cut between 2 IP nodes

Monitoring anomaly

- Alagent query DTN for root-cause analysis
- From the forward and backward propagation
algorithm, the root cause is determined

Demarcation

RAN Service IP Network feedback to anomaly
outage outage monitoring and shown

on dashboard

- Collaboration of Al-agent with DTN to . .
e Service Impact Analysis
evaluate service impacts.
- Service impact identified from DTN
- Impacted sites -> potential traffic loss

- Fiber-cut between 2 IP network nodes

- IPagent perform self-diagnosis

Root-cause locate - Diagnosis outcome communicated through agent-2-
agent protocol

- IPagent promp - or a step-by-step Solution generation
problem resolution solution

- Al agent evaluate and recommend best
/ choice option for decision

- Remote recovery — redirect to wireless Evaluation and dacision

network to restore service. Automate traffic makin ;

compensation keepalive service
- Onsite recovery — activate FME copilot for

Human Mind

@ Autonomous Interface

optical link recovery Solution execution
- Problemresolved -> alarm turns off -> TT @ Network Element

closure (automatic process)

—» Communication flow




Al Agent Architecture indOSOt.

OOREDOO HUTCHISON
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Intent-driven ateestien

Intent-driven o indosot‘

OOREDOO HUTCHISON

Q: How does the operations translate service impact analysis of a root-cause alarm (example traffic impact, customer impact, and so forth) into
problem resolution service level (priority and service availability)?

Cognitive Service . . . . . .
Activity Capability Weight Questions Option A Option B Option C Option D
How does the operations translate service impact (A) The operations automatically and |(B) The operations automate the (C) The operations assign problem (D) Manually set problem resolution
Intent Intent-driven 10% lanalysis of a root-cause alarm (example traffic impact, [dynamically assign problem resolution |assigning of problem resolution service resolution service level to service service level targets based on
° customer impact, and so forth) into problem resolution  service level to service impact alarm. [level to service impact alarm based on [impact alarm based on manual expertise (such as setting service
service level (priority and service availability)? predefined static rules. process, assisted by tools and system. [impact category and priority) .
Intent Definition Writing

indosat” OWS  Console Common Query ncident Overviev ncident Monitoring Configura. Incident Han... x

Configuration

Co-Site Alarm Configuration e J

o Co-Ne Alarm Configuration agnosis knowledge

“«

indosot” OWS  Console Common Query dent Overview Incident Monitoring Configur, Incident Han... x

©  Alarm Knowledge Configur.

Configuration
Q  Alarm Query Configuration g

& Agent Knowledge Configur. Y Co-Site Alarm Configuration >»

-Ne Al figurati agnosis knowledge
= Model Parameter Configur.. © Co-Ne Alarm Configuration

Alarm Knowl figur..
# Diagnosis Log ©  Alarm Knowledge Configur.

indosat” OWS : nmon Query \cident Overvie ncident Monitoring Configura. Incident Han... x

Q  Alarm Query Configuration

Configuration
@ Agent Knowledge Configur. COT name nference Ste

Y Co-Site Alarm Configuration " a»

o Co-Ne Alarm Configuration

#

Model Parameter Configur.

# Diagnosis Log

© Alarm Knowledge Configur. ## Phase & SLA VALIDATION (TIME CONTROL

Q  Alarm Query Configuration

& Agent Knowledge Configur.. i

= Model Parameter Configur..

# Diagnosis Log
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Intent-driven

Intent-driven

Q: How does the operations translate service impact analysis of a root-cause alarm (example traffic impact, customer impact, and so forth) into
problem resolution service level (priority and service availability)?

indosot‘

OOREDOO HUTCHISON

Questions

Option A

Option B

Option C

Option D

Cognitive Service .
Weigh
Activity | Capability eight
Intent Intent-driven 10%

How does the operations translate service impact
lanalysis of a root-cause alarm (example traffic impact,
customer impact, and so forth) into problem resolution

service level (priority and service availability)?

(A) The operations automatically and
dynamically assign problem resolution

service level to service impact alarm.

(B) The operations automate the
assigning of problem resolution service
level to service impact alarm based on
predefined static rules.

(C) The operations assign problem
resolution service level to service

impact alarm based on manual

(D) Manually set problem resolution
service level targets based on

expertise (such as setting service

process, assisted by tools and system. [impact category and priority) .

DTN Engine dynamically aggregates (including secondary aggregation) outage alarms, and then identifies the level of service impact (Emergency/
Critical/Major) according to the aggregation results.

Definition of problem resolution priority Aggregation of Outage Alarms Massive Incident Generation

Severity

Time window

Mean-Time-to-
escAlate by agent
(MTTA)

Severity based Time window to

escalate
problem

on Service
impact

© 2026 TM Forum

Outage leads to number of sites impacted
+ service impact derived from site details -
> Alarm severity (Emergency / Critical /




Intent-driven

Intent-driven

Q: How does the operations translate service impact analysis of a root-cause alarm (example traffic impact, customer impact, and so forth) into
problem resolution service level (priority and service availability)?

indosot,

OOREDOO HUTCHISON

Coghnitive Service . . . . . .
Activity Capability Weight Questions Option A Option B Option C Option D
How does the operations translate service impact (A) The operations automatically and |(B) The operations automate the (C) The operations assign problem (D) Manually set problem resolution
. ) lanalysis of a root-cause alarm (example traffic impact, [dynamically assign problem resolution |assigning of problem resolution service resolution service level to service service level targets based on
it Intent-driven 10% customer impact, and so forth) into problem resolution  |service level to service impact alarm. [level to service impact alarm based on |impact alarm based on manual expertise (such as setting service
service level (priority and service availability)? predefined static rules. process, assisted by tools and system. [impact category and priority) .

Massive Incident Generation Result with Priority

EMag X

L OwWs x b AcentOrc X B Asset ToC X b OWs X VLT S a2 -+ = 0

v D aawne x @ oHows x [ Welcome X @ WeMeetn X

¢ FMAgentCustomize

Priority Rules in OWS

The trouble tickets are prioritized based on \
service impact.

1. Highest priority given to critical alarm in
outer Jakarta. Time escalated at 00:57
The problem resolution priority followed
by critical alarm in Kalimantan. Time
escalated at 05: 00

3. Least priority given to major alarm.
Time escalated at 09:30

(% (@] S

[JGSL20 [ Magic [ C&%Q [

[ Huawei Admin O visA [ ICI [ Proxwiite

[ GDL Competition [ icare [ XLOWS

[ ows

Console Collector Management Incident Overview x FaultSpirt Execution View

| Is to be confirmed Agent proce

TTs managed by agent / MRa 1T

Occurrence Time

0d Oh 31m 39s

Statis Nomain

» Completed

TT Nuration 0d 2h Om 52

Status

® Completed

TT Duration 0d 3h 4m 35s
- ‘,.’i\
Stalis Nomain

» Completed
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Q: How does the operations translate service impact analysis of a root-cause alarm (example traffic impact, customer impact, and so forth) into
problem resolution service level (priority and service availability)?

Coghnitive Service . . . . . .
Activity Capability Weight Questions Option A Option B Option C Option D
How does the operations translate service impact (A) The operations automatically and |(B) The operations automate the (C) The operations assign problem (D) Manually set problem resolution
. ) lanalysis of a root-cause alarm (example traffic impact, [dynamically assign problem resolution |assigning of problem resolution service resolution service level to service service level targets based on
it Intent-driven 10% customer impact, and so forth) into problem resolution  |service level to service impact alarm. [level to service impact alarm based on |impact alarm based on manual expertise (such as setting service
service level (priority and service availability)? predefined static rules. process, assisted by tools and system. [impact category and priority) .

indqsot“ OWS  Console Incident Overview FaultSpirit Execution View x TT Query INC-20260330-00021248 ® @ 0@ . Heng Jun Rong v

B2B Service Impact

Critical - 13 SITES DOWN UNDER MC-AMURANG, KALISUMAPA TTDuraton 0d01h32m48s b |

Fault Details Demarcaion @ & ———— ——— | Repaiing @

B2B Service Impact e R

p included in Massive Down
based on impacted
devices

*B2B Impact: 1 CID [Silver]

*IT Impact: N/A
* ETTH Impact: N/A

The service impact is determined by the
customer affected by the service outage.
Each VIP whose service being monitored
is recognized by a Customer
Identification (CID)

AlTimpacted sites alieady up post Al team 1ini
sh re-joint ODP Amurang INC-20260330-00017
102

Follow up Action

© 2026 TM Forum
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Service Impact Root-cause Solution
Analysis fault locating generation

Anomaly detection indosat

Q: From monitoring to detection, the activities include data collection, alarm filtering, and anomaly detection. The question is to find out if
the activities are done manually assisted by system or automated.

Cognitive Service . . . . . .
Activity Capability Weight Questions Option A Option B Option C Option D
From monitoring to detection, the activities include data [(A) The operation adopted dynamic  |(B) The event monitoring to anomal  |(C) The anomal event monitoring to
Awareness Anomaly 10% collection, alarm filtering, and anomaly detection. The [and programmable rules and policy, |event detect operation is automated |detection is a manual process. Human
detection question is to find out if the activities are done manually ML for the monitoring and detection  [through predefined rules. is assisted by tools or systems for the
assisted by system or automated. without human intervention. monitoring and detection.

Alarm Data Collection

Alarm Repo Alarm Name EMS Name Ticket ID Alarm SN Alarm Source First Occurred On First Received by Databi First Received by Tunnel On  First Processing Time

Real lime Huawei 2G NE Down T - - " " - - " 39

Real Time  CSL Fault 132 R Fu”y automate on alarm
Real lime  BIS D&M LINK FAILURE 10 A p collection

Real Time  Rectifier Failed 04 N

Real Time  Mains Failure 47 FU”y automate on link
Real Time Rectificr Failed 31 p data C0||eCtIOI’1 and

Real Time  Rectifier Failed MAE3_10.54.253.5 INC-20200401-00026590 732226434 TANGKILKULON_EE 2026-04-01 12:45.21 2026-04-01 19:50:.28 2020-04-01 19:50:20 2020-04-01 19:50:26 to p o l 0 g y recove ry

Alarm Repo Alarm Name EMS Name Ticket ID Alarm SN Alarm Source First Occurred On First Received by Datab: First Received by Tunnel On First Processing Time

Real Time Ithernat Physical (TTPI) Remate dying gasp .. ZTT_10.29.30.53 INC-20260101-00028601 TRONS3G1AT0L0  PTE-TRUP-TNI-720115  2026-04-01 20:11:29 2026-04-01 20:11:33 2026-04-01 2001157 2026-01-01 20:11:32 -

Resl lime SWI_SWIHCH DOWN EPNM CI15CO 10.34.28....  INC-20260407-00028486 35506498352 I"WI-PRME-ENT-C5164  2026-04-01 20:05:32 2026-04-01 20:.05:1/ 2026-04-01 20:05:15 2026-04-01 20:05:15

Real Time cseShutDownNotify FPNM CISCO 10.3428...  INC-2026G0401-00028486 35506498219 PWT-PRMF-FN1-C5167  2026-04-01 2(:02:43 2076-04-01 20:02:26 2026-04-01 20:02:26 F02G-01-01 20:02:26

Iteal lime LINK DOWN EPNM CISCO 10.34.28....  INC-20260401-00028486 35506495220 IWI-COWL-ENT-Ch162  2026-04-01 20:02:43 £2026-04-01 200226 2026-04-01 20:02:20 2026-04-01 20:.02:26

Real Time SWT_SWITCH_DOWN FPNM _CISCO_10.34.28....  INC-2026G0401-00028122 35506204410 TGI-WIFD-FN1-C5167  2026-01-01 194712 7076-01-01 19:16:59 2026-01-01 19:46:56 7026-01-01 194657

IReal lime LINK DOWN EPNM CISCO 10.34.28....  INC-20260401-00028106 35506204023 IGL-SBW [ -ENT-CH1602 2026-04-01 19:42:52 2026-04-01 19:.42:16 2026-04-01 19:4214 2026-04-07 12:4275

Real Time SWT_SWITCH_DOWN EPNM CISCO 10.34.28...  INC-202060101-00028026 35506204028 PWT-KRTN-ENT-C516Z  2026-04-01 19:12:20 2026-04-01 19:12:05 2026-04-01 19:12:03 2026-01-01 194203

Real Time  SWT SWITCH DOWN EPNM CISCO 10.34.28....  INC-20260401-00028017 35506204020 MWT-PBBS-EN1-C506Z  2026-04-01 19:42:20 2026-04-01 19:42:05 2026-04-01 19:42:02 2026-04-01 12:42:02

Real Time

Real Time

Dievice Powered Off

Device Powered Off

MNCE SDM 10.31.22943

NCL SDN 10.31.229.43

C 20206040

00027855

-20260401-00027358

2142551890

21425513850

JKT DYUH ENT 910C

JKT-KAGO-OPT-11910D

2026 04 01 19:30:44

2026-04-01 19:36:44

2026 04 01 19:36:47

2026-04-01 19:26:47

2026 04 01 19:36:45

2026-04-01 19:36:46

20206 04 01 19:36:45

2026-04-01 16:36:46




Anomaly
detection

Anomaly detection !QEQQUTSCQOE.

Q: From monitoring to detection, the activities include data collection, alarm filtering, and anomaly detection. The question is to find out if
the activities are done manually assisted by system or automated.

Cognitive Service Option A Option B Option C Option D

Activity | Capability | ' eight e
From monitoring to detection, the activities include data
10% collection, alarm filtering, and anomaly detection. The [and programmable rules and policy,

question is to find out if the activities are done manually ML for the monitoring and detection  [through predefined rules.

lassisted by system or automated. without human intervention. monitoring and detection.

(A) The operation adopted dynamic  |(B) The event monitoring to anomal  |(C) The anomal event monitoring to
event detect operation is automated |detection is a manual process. Human

Anomaly
is assisted by tools or systems for the

Awareness 4 ;
etection

T Query INC-20260330-00021248 =2 @ . Heng Jun Rong v

indqsol;“ OWS  Console Incident Overview FaultSpirit Execution View x

TTDuration 0d01h32m48s b ¥

Critical

Fault Details S R Repairing @ —_—— Recovery @
™ Fault Description
*Service Impacted:* 2G: 11 BTS, 4G: 0 eNodeB, 5G: 0 gNodeB
S RAN - Anomaly
Detection
Multiple Site Down in
MC-AMURANG

IP - Anomaly Detection
Detected IP outages (Link
Down and Router
Unmanaged) on IP Layer

Wireless

Follow up Action *Service Impacted* 2G: 13 BTS, 4G: 13 eNodeB, 5G: 0 gNodeB




Anomaly detection

Q: From monitoring to detection, the activities include data collection, alarm filtering, and anomaly detection. The question is to find out if
the activities are done manually assisted by system or automated.

Service
Capability

Cognitive

Activity Option A

Weight Questions

From monitoring to detection, the activities include data (A) The operation adopted dynamic
collection, alarm filtering, and anomaly detection. The ~and programmable rules and policy,
question is to find out if the activities are done manually ML for the monitoring and detection
assisted by system or automated. without human intervention.

Anomaly

Awareness 4 ;
etection

Speaking...:

indosul*‘ OWS  Console Query Alarms Incident Overview FaultSpirit Execution View DT-Root Cause Analysis Engine Root Cause Inference Results x

Fault Propagation Graph

Rt e o o Spatiotemporal Clustering Result Information

Q Fautt Group ID

Root Cause Inference Results List

Total1 < 1/1

© 2026 TM Forum

[ Equipment room/Site

indosot‘

OOREDOO HUTCHISON

Option B Option C Option D

(C) The anomal event monitoring to
detection is a manual process. Human
is assisted by tools or systems for the
monitoring and detection.

(B) The event monitoring to anomal
event detect operation is automated

through predefined rules.

Al Model

The tecinical vealization of Al is presented
Inference

[] Other alarm

Aware Analysis

Al: Multi-topological spatiotemporal Rootcause.ciagnosis description

2 Alarm count

Massive base station out of service Fault propagation topology analysis

Training

Fault propagation topology

Frequent Item Mining Algorithm Spatiotemporal Entropy Algorithm

Millions of historical alarm training, increase alarm training by 40 times Fault Propagation Relationship 3700 units

The anomaly event is detected based on machine learning trained through
millions of historical alarm patterns.

The Al model adopted is the Spatialtemporal Entropy algorithm.

Through fault propagation topology in training environment, anomaly events
are detected and root-cause is inferred in the production environment




_ °
Anomaly detection indosat”

OOREDOO HUTCHISON
Q: From monitoring to detection, the activities include data collection, alarm filtering, and anomaly detection. The question is to find out if
the activities are done manually assisted by system or automated.

Cognitive Service ) ., ) . X X
Activity Capability Weight Questions Option A Option B Option C Option D
From monitoring to detection, the activities include data (A) The operation adopted dynamic (B) The event monitoring to anomal  (C) The anomal event monitoring to
Awareness Anomaly 10% collection, alarm filtering, and anomaly detection. The and programmable rules and policy,  event detect operation is automat ed _detect_ion is a manual process. Human
detection question is to find out if the activities are done manually ML for the monitoring and detection through predefined rules. is assisted by tools or systems for the
assisted by system or automated. without human intervention. monitoring and detection.

FaultSpirit Execution View x  TT Query INC-20260330-00021248

&« @ © © (@ HenglunRong v

Alarm Name Domain Alarm SN Ticket ID aggfaultclusterid Fault Cluster ID First Occurred On Alarm Source Site Name Cleared On S DO LRER AL RANG I s 0a07h22mas s NG
i 2026-03-30 16:39:32 Fault Details Demarcation @ - Locating @ e
RAN 2026-03-30 16:39:24 @ Fault Descripton e ; e
RAN 2026-03-30 16:39:24
RAN 2026-03-30 16:40:52
RAN 2026-03-30 16:40:52
RAN 2026-03-30 16:39:24
RAN 2026-03-30 16:39:24
RAN 2026-03-30 16:39:28
RAN 2026-03-30 16:39:24
RAN 2026-03-30 16:39:24
RAN 5.ST 2026-03-30 16:40:39
RAN 2026-03-30 16:41:15
RAN

2026-03-30 16:41:15

RAN-2G 2026-03-30 16:39:11

RAN-2G 2026-03-30 16:39:06 L0

Ve Gt
1 ¥ !
& v Fautspin
i S |
ireless bl
|

Alarm Name. Domain Alarm SN Ticket ID aggfaultclusterid Fault Cluster ID First Occurred On *  Alarm Source Site Name. Cleared On

226-03-30 16:39:27

926-03-30 18:33:47
926-03-30 16:3922
226-03-30 17:28:54
226-03-30 17:21:55

: INC-20260330-00022557,INC-20260330-00021639 are sub TT

. —— from INC-20260330-00021248

226-03-30 16:38:22

226-03-30 16:38:19

226-03-30 16:41:05

226-03-30 16:38:27

226-03-30 16:41:24
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Root-cause
analysis and

Analysis
demarcation

Indosot® OWS  Console  Query Alarms Incident Overview

Fault Propagation Graph

Root Cause Inference Results Search ~ \/
Q Fault Group ID

Root Cause Inference Results List

Total1 < 1/1

© 2026 TM Forum
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dema i

Root-cause analysis and Demarcation

Q: For alarm correlation, root-cause analysis, and demarcation, the question is to find out if the activity is done manually assisted by
system, or automated by rules and policy, or managed through Al model and Al algorithm.

Questions

For alarm correlation, root-cause analysis, and
demarcation, the question is to find out if the activity is
done manually assisted by system, or automated by
rules and policy, or managed through Al model and Al
algorithm.

ZOOM OQOut View

FaultSpirit Execution View DT-Root Cause Analysis Engine Root Cause Inference Results x

lustering Result

indosot.

OOREDOO HUTCHISON

Option A Option B Option C Option D

(D) The root-cause analysis and
demarcation are primarily handled by
manual process, assisted by tools and
system.

(A) The operation adopted Al model  (B) The operation automates the root-
and Al algorithm to perform root-cause cause analysis and demarcation
analysis and achieve high accuracy of through programmable or dynamic
demarcation. policy and rules.

(C) The operation automates the root-
cause analysis and demarcation

through predefined static rules.

FaultSpirit Execution Root Cause Inference R...  x

g  Speaking..

Q @ Fault Propagation Graph

Equipment room/Site Root Cause Inference Results Search

Other alarm
Root Cause Inference Results List

Root cause path
Equipment room connection
Cross-layer connection

Al Propagation Paths

Total1 {171

Demarcation

Based on the forward propagation Al algorithm, the operations
automatically identified that the service outage occurred at the
RAN is due to the root cause outage at the IP network (circled in
Yellow and marked in RED P)



ROOtl-Cause
analysis and

Root-cause analysis and demarcation !QEQQUTSCQOE.

Q: For alarm correlation, root-cause analysis, and demarcation, the question is to find out if the activity is done manually assisted by
system, or automated by rules and policy, or managed through Al model and Al algorithm.

Cognitive Service

Activity Capability Weight Questions Option A Option B Option C Option D

For alarm correlation, root-cause analysis, and

(A) The operation adopted Al model  (B) The operation automates the root- (D) The root-cause analysis and

' Root-cause demarcation, the question is to find out if the activity is 74", algorithim o perform root-cause cause analysis and demarcation (C) The operation automates the root- " .o primarily handled by
Analysis  analysis and 15% done manually assisted by system, or automated by, i and achieve high accuracy of through programmable or dynamic ~ Coooc analysis and demarcation manual process, assisted by tools and
demarcation ;Té%sri;r:: policy, or managed through Al model and Al yamarcation. policy and rules. through predefined static rules. system.

indosot“ OWS  Console IP Incident Han... Manage Automatic Proce... Incident Over... FaultSpirit Execution ... x CTTB-20260330-0000... - @ & O ’ Heng Jun Rong

13 SITES DOWN UNDER TT Duration 0d01h32m48s |b

Demarcation

Fault Details Demarcation @ I — Locating @ _ Repairing @

(o X o)
® Through the Chain of

o s Thought (COT), the Al agent
Mult Site Down Demarcation was orchestrated to query
the digital twin networks
(DTN) that returned with

root-cause.

® With the Al model and DTN,
demarcation is
automatically performed
with high accuracy.

Ticket ID Ticket Type Creator Current Handler Created On

Total 3 5/page Vv

© 2026 TM Forum
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Service Impact Analysis indosat"

Q: Upon root-cause demarcated, the question is to find out if the service impact analysis activity is done manually assisted by system, or
automated by rules and policy, or managed through Al model and Al algorithm.

Cognitive Service . . . . . .
Activity Capability Weight Questions Option A Option B Option C Option D
Upon root-cause demarcated, the question is to find (A) The operation adopted Al model, (B) The operation automates the (C) The operation automates the (D) The service impact analysis is
Service out if the service impact analysis activity is done Al algorithm and digital twin networks service impact analysis through service impact analysis through primarily handled by manual process,
Analysis Impact 10% manually assisted by system, or automated by rules  to perform service impact analysis withprogrammable or dynamic policy and  predefined static rules. assisted by tools and system.
Analysis and policy, or managed through Al model and Al high accuracy and to prioritize problemrules which includes topology based
algorithm. resolution. rules

Speaking..: Goh Khiang Chew

indosat® OWS  Console Query Alarms Incident Overview FaultSpirit Execution View INC-20260330-00021248 x indosat® OWS  Console Query Alarms Incident Overview FaultSpirit Execution View x  INC-20260330-00021248 s @

13 SITES DOWN UNDER TTouration 0d 01 h32m 48s b ¥

Service Affected

Fault Details Demarcation @ | ———— —— | Repaiing @ Recovery @

B Fault Description

-INCIDENT SUMMARY (CRITICAL) CLOSED

Al Agent
automatically
query DTN for
Service Impact
performed
through Al model
(forward
propagation Al
algorithm)

The DTN returned with the service impact
details - 13 sites impacted BTS, enodeB

al Incident] Rectification FOC [ALITA] 25

and customer ID 5 i

25RTH0014_WAWALI_PLIMDO-WAMR-

© 2026 TM Forum




Root-cause
fault locating
indosot“‘

OOREDOO HUTCHISON

Root-cause fault locating

Q: For trouble ticket creation, ticket assignment, fault diagnosis and root-cause fault locating, the question is to find out if the activities are
done manually assisted by system, or automated by rules and policy, or managed through Al agent.

Cognitive Service . . . . . .
Activity Capability Weight Questions Option A Option B Option C Option D
For trouble ticket creation, ticket assignment, fault (A) The operation orchestrates Al (B) The operation automates the (C) The operation automates the (D) The diagnosis and root-cause
diagnosis and root-cause fault locating, the question is agent or other agentic Al capability to diagnosis and root-cause locating diagnosis and root-cause locating locating are primarily handled by
Analysis g&ﬂ;ﬁ?ﬁg 10% to find out if the activities are done manually assisted  perform diagnosis and root-cause through programmable or dynamic through predefined static rules. manual process, assisted by tools and
by system, or automated by rules and policy, or locating with high accuracy. policy and rules. system.

managed through Al agent.

Speaking...:

i jndosot” OWS  Console  Query Alarms Incident Overview FaultSpirit Execution View x  INC-20260330-00021248 = @
s 1 13SITES DOWN UNDE > root cause : Patchore cut at ODP
arc i ing Ve

Fault Details

6o

B Fault Description

-INCIDENT SUMMARY (CRITICAL)_CLOSED

-
& mee Fautspint

Through self-diagnosis, the IP Incident Handling Agent located the root-
cause and passed the following information to the service Al-agent:

Create TT For Multi Site Down

Root-cause: Patchore cut at ODP Amurang
Reason for outage: Double link down
Root alarm NE:

Occur Time: 2026-03-30 15:17:03~2026-03-30 15:21:33
Details: Transmission fault in the same equipment room or
site.

Ethernet physical interface loss of signal

nt
RATAHAN_EP/MDO-RTHN-EN1-220
25RTH0014_WAWALI_PL/MDO-WAMR-

© 2026 TM Forum
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Solution generation indosat”™

OOREDOO HUTCHISON

Q: For the fault recovery solution generation, the question is to find out if the activity is done manually assisted by system, or automated by
rules and policy, or managed through Al capability and digital twin networks.

Cognitive Service

Activity Capability Weight Questions Option A Option B Option C Option D
For the fault recovery solution generation, the question (A) The operaFion adopted Al ager)t (B) T'he operatiqn automates the © The operatio'n automates the . (D) The solution generation is pr@marily
) . . find out if the activity is done manuaI‘Iy assisted by and/gr AI?copllot to ge.,\neraFe pgs;lble solu.tlon generation; example self- solution generation through predefined handled by manual process, assisted
Analysis Sr?(laligggn 10% Iss ;(t)em or automated by rules and policy, or managed solutions in collahoration with digital  healing, self-restore or self- SETEUES, 7285 ) S
. ysterm, y pocy, 9€d twin networks and RAG technique to  optimization through programmable or

through Al capability and digital twin networks retrieve the solutions from LLM. dynamic policy and rules.

13 SITES DOWN UNDER Trouation 01:3248  fp @

Demarcation @ | ——————— | localiig @ ——————— | Reclification @

1. DTN provides virtual replica of the

: cross-domain physical topologies;

M Ste Down Diagnoss service paths (rings formed by IP
devices connected to base stations),
and

fault propagation relationships (batch
base station disconnections caused by
faults on the ring).

2. The IP incident handling agent outputs
troubleshooting solutions from LLM
response based on the knowledge of
historical fault handling. The chain of
thought (COT) guided the
troubleshooting approach.




Solution
generation

Solution generation !QEQQUTSCQOE.

Q: For the fault recovery solution generation, the question is to find out if the activity is done manually assisted by system, or automated by
rules and policy, or managed through Al capability and digital twin networks.

Cognitive Service . . . . . .
Activity Capability Weight Questions Option A Option B Option C Option D
For the fault recovery solution generation, the question (A) The operaFion adopted Al agept (B) T'he operatiqn automates the © The operatio'n automates the . (D) The solution generation is pr@marily
) . . find out if the activity is done manuaI‘Iy assisted by and/gr AI?copllot to ge.,\neraFe pgs;lble solu.tlon generation; example self- solution generation through predefined handled by manual process, assisted
Analysis Sr?(lal#gggn 10% Iss ;(t)em or automated by rules and policy, or managed solutions in collahoration with digital  healing, self-restore or self- SETEUES, 7285 ) S
. ysterm, y pocy, 9€d twin networks and RAG technique to  optimization through programmable or

through Al capability and digital twin networks retrieve the solutions from LLM. dynamic policy and rules.

indosat® OWS  Console Query Alarms IP Incident Handling

@ With the diagnosis outcome as the input, role based Al agent (eg IP network expert)
prompted LLM for an appropriate solution.

Conf ti i i
Quiiguration Model Parameter Configuration

Y Co-Site Alarm Configuration

s o i i i it v The LLM is made up of a foundational large mo i ed on Deepseek and a
J network operations domain specific large model
Alarm Knowledge Configur.. . . . . . . . . .
e The Al agent is orchestrated with built-in Chain o ug OT) technigue. This mimic a

Q  Alarm Query Configuration /

) Diagnosis Knowledge Confi...

human’ troubleshooting technique.
The LLM automatically responded the Al-agent with possible step-by-step scrlutions. J

(L.

= Model Parameter Configur...

1 jadosot’ OWS Console  Query Alarms P Incident Handling Incident Overview, FaultSpirit Execution View x 2 0 ﬂ Heng Jun Rong ¥
1P Incident Handling x

13 SITES DOWN UNDER MC-AMURANG, KALISUMAPA: 0d01h3Zm48s b ¥

Demarcaton @ Locang © =

(vl

Ticket Progress

B 25AMR0035

25AMR0035

FSO Renato Michael Wungkana departed to and arrived at site 25RTH0014 WAWALI PL for PG Backup.




Solution
generation

Solution generation !QEQQUTSCQOE.

Q: For the fault recovery solution generation, the question is to find out if the activity is done manually assisted by system, or automated by
rules and policy, or managed through Al capability and digital twin networks.

Cognitive Service
. - Weight uestions Option A Option B Option C Option D
Activity Capability 8 Q P P P P
For the fault uti tion th . (A) The operation adopted Al agent  (B) The operation automates the (C) The operation automates the (D) The solution generation is primarily
Soluti isotro ﬁﬁ da:Juut :’fetchogzrc{i\?i(t) uilsogoiinr?lr:nll?;‘l aesgitsjses d'%n and/or Al-copilot to generate possible solution generation; example self- solution generation through predefined handled by manual process, assisted
Analysis olution 10% y &y Y solutions in collaboration with digital  healing, self-restore or self- static rules. by tools and system.
generation system, or automated by rules and policy, or managed i, twork d RAG techni t L2
th - S : WINn Networks an €CnNique 10 gptimization through programmable or
rough Al capability and digital twin networks retrieve the solutions from LLM.

dynamic policy and rules.

indosot“ OWS  Console Query Alarms IP Incident Handling Incident Overview FaultSpirit Execution View x s @ ©D O . Heng Jun Rong ¥

Critical - - z 13 SITES DOWN UNDEF 7T Duration 0d01h32m48 s b ¥

Demarcation @ e — Locating @ e — e — Recovery @

The role-based IP
network expert is
orchestrated by the COT
in performing the
solution generation.

The Al-agent prompted
the LLM which
responded with possible
solutions.

Conciednams  Towleshooting Progress Each of the possible
Ticket Progress Shared Timeline + New Progress Solutlon |S evaluated Wlth
s a confidence score.

INC-20260330-00021248

- _ : So, let's write the JSON.
FSO Renato Michael Wungkana departed to and arrived at site _for PG Backup.

© 2026 TM Forum




Evaluation and decision making !QEQQUTSCQOE.

Q: For the solutions evaluation and decision making, the question is to find out if the activity is done manually assisted by system, or
automated by rules and policy, or managed through Al agent and digital twin network.

Cognitive Service
. e Weight uestions Option A Option B Option C Option D
Activity Capability & Q P P P P
(A) The operation adopted Al Models (B) The System automates the (C) The operation automates the (D) Remediation options, risk
For th lut luati d decisi i h and digital twin network to evaluate evaluation of solution generation, evaluation of solution generation, assessment and selection of
Evaluation Ségtii:?slitcl)c}in:dec\)ﬁliJfatt;]cénaacrt]ivit eg%ggem;;;ggéﬁ € solution options, and then recommendrecommends the optimal solution to be recommend an optimum solution and appropriate solutions are manually
Decision and decision 15% gssisted by system. or automatedyb rules and olig the best choice, leveraging Al's ability executed using dynamic rules and configuration through script based for done
making Y Sy ' y AR process data and predict results policy and may require human self-recovery and may require human

or managed through Al agent and digital twin network. based on probabilistic outcomes. approval. crevE]

Heng Jun Rong v

w  FaultSpirit Execution Vi...

13 SITES DOWN UNDER MC-AMURANG, KALISUMAPA

Fault Details T

B Fault Description

5= @ © © @ HenglunRong

2 @ (@ Heng Jun Rong

0d01h32m48s i 9

Trowston 0401h32m48s g Qa2 mats

fault_reason:
In the output structure, rsl_info is a siring, and i the example, it h
as optical power. But f not available, perhaps empty.

- Root cause: “Transmission fault in the same equipment room or

« ® © © @ HenglunRong v

TTouaton 0d01h32m48s | fg @

(ol

SISLS, NAVe 1V
nd replace if faulty. For port cgei-1/1/0/34, s

confidence_score: 10, since multiple alarms confirming transmissi

) 1P ncidert Handing site” // match output_category
on fault

Multi Site Down Diagnosis

043>
Time: 2

cgei-1/

=i m

But physicalportis 0 and null, 5o no port. So, "Device MDO-BAST

HS <> 25RTHO014_WAWALI_PLMDO-WAMR- -EN1-Z20HS at site 25AMR0035"

© 2026 TM Forum
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OOREDOO HUTCHISON
Q: The solution execution activities include remote resolution, work order creation and closure, workforce scheduling and field engineer
dispatch for onsite resolution. The question is to find out if the solution execution activities are done manually assisted by system, or
automated by rules and policy, or managed through Agentic Al capability.

Cognitive Service . . . . . .
Activity Capability Weight Questions Option A Option B Option C Option D
(A) Remote recovery. The operation  |(B) Remote recovery. The system (C) Remote recovery. The system (D) Remote recovery. The recovery
adopted Al agent or agentic Al automatically executes the recovery or [automates the recovery solution solution need to be manually
The solution execution activities include remote capability to remotely execute the rectification solution through dynamic [through predefined rules with human  fimplemented.
resolution, work order creation and closure, workforce  [solution; example cell outage rules and policy (Automatic repair confirmation. On site recovery. On-site manual
. scheduling and field engineer dispatch for onsite compensation and IP traffic redirect  |excludes the faults that on-site Onsite recovery. The on-site handling |handling is guided by NOC.
Execution e?(gléﬁlt?gn 10% resolution. The question is to find out if the solution and so forth. ) handling is necessary, such as power |are assisted by tool, but still requires
lexecution activities are done manually assisted by On_5|te recovery. '_I'he field supply failure, board fault, fiber cut, assistance from NOC.
system, or automated by rules and policy, or managed |[Maintenance engineer adopted Al-  etc).
through Agentic Al capability. copilot technology to assist in problem [Onsite recovery. The system support
resolution. on-site instruction and efficient
information through NOC assistance.

FoultSpirt Execution View x  INC-20260330-0002124 Faut Rule TT Dispatch Setting 2 © @ HenglunRong 13 SITES DOWN UNDER MC-AMURANG, KALISUMAPA 013248 g W

OWN UNDER MC-AMURANG, KALISUMAPA 0d01h32m4ss | g &

Demarcabon @ | —————— | locamg @ | —————

Demarcation © [ Recowery ; B (o K]

(o L]

Remote recovery: Not applicable - Auto close for the sub ticket (WO) when issue recovered
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Anomaly

Intent-driven detection

ik oca *decson P
Solution execution & verification indosat

OOREDOO HUTCHISON
Q: The solution execution activities include remote resolution, work order creation and closure, workforce scheduling and field engineer
dispatch for onsite resolution. The question is to find out if the solution execution activities are done manually assisted by system, or
automated by rules and policy, or managed through Agentic Al capability.

Cognitive Service
. - Weight uestions Option A Option B Option C Option D
Activity Capability 8 Q P P P P
(A) Remote recovery. The operation  |(B) Remote recovery. The system (C) Remote recovery. The system (D) Remote recovery. The recovery
adopted Al agent or agentic Al automatically executes the recovery or [automates the recovery solution solution need to be manually
IThe solution execution activities include remote capability to remotely execute the rectification solution through dynamic [through predefined rules with human  fimplemented.
resolution, work order creation and closure, workforce [solution; example cell outage rules and policy (Automatic repair confirmation. On site recovery. On-site manual
Solufi scheduling and field engineer dispatch for onsite compensation and IP traffic redirect  |excludes the faults that on-site Onsite recovery. The on-site handling |handling is guided by NOC.
Execution exgctﬁlt?onn 10% resolution. The question is to find out if the solution and so forth. : handling is necessary, such as power are assisted by tool, but still requires
lexecution activities are done manually assisted by Onsite recovery. '_I'he field supply failure, board fault, fiber cut, assistance from NOC.
system, or automated by rules and policy, or managed |[Maintenance engineer adopted Al-  etc).
through Agentic Al capability. copilot technology to assist in problem [Onsite recovery. The system support
resolution. on-site instruction and efficient
information through NOC assistance.

FME invoke copilot through client

{ =
A el M & &) FMEMate ﬁE'\éyE&"at%) &) FMEMate @ & L & D FMEMate G

cab0662374fecbaibl3d8631eb2a494187f556a6451h66bebhfR26bR™ .

7. Log and Diagnostics:

ame: ) j i : . E Review system logs for any additional
Check diagnosis and suggestion Check diagnosis and suggestion e e

¢ ted Diagnosis Overview Suggestion

1 A WDM “ .
i The "Physical Port Down" alarm typically To address the "Physical Port Down" alarm, |
NE: consider the following local handling

methods: ¢

<
Copilot

Yes, | need BO help

No

connected device. G @
5. Environmental Factors: Issues such as

Avarhaating ar alartramannatic L

#. Common Questions and Commands 95 Comion Questicnaand Conmands 4. Common Questions and Commands
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Solution execution & verification indosct.

OOREDOO HUTCHISON
Q: The solution execution activities include remote resolution, work order creation and closure, workforce scheduling and field engineer
dispatch for onsite resolution. The question is to find out if the solution execution activities are done manually assisted by system, or
automated by rules and policy, or managed through Agentic Al capability.

Cognitive Service : ) ) X . .
Activity Capability Weight Questions Option A Option B Option C Option D

(A) Remote recovery. The operation  (B) Remote recovery. The system (C) Remote recovery. The system (D) Remote recovery. The recovery
adopted Al agent or agentic Al automatically executes the recovery or automates the recovery solution solution need to be manually

The solution execution activities include remote capability to remotely execute the rectification solution through dynamic through predefined rules with human  implemented.

resolution, work order creation and closure, workforce  solution; example cell outage rules and policy (Automatic repair confirmation. On site recovery. On-site manual

. scheduling and field engineer dispatch for onsite compensation and IP traffic redirect  excludes the faults that on-site Onsite recovery. The on-site handling handling is guided by NOC.
Execution eice)léﬁlt?c?n 10% resolution. The question is to find out if the solution and so forth. handling is necessary, such as power are assisted by tool, but still requires

execution activities are done manually assisted by Onsite recovery. The field supply failure, board fault, fiber cut, assistance from NOC.

system, or automated by rules and policy, or managed maintenance engineer adopted Al- etc).

through Agentic Al capability. copilot technology to assist in problem Onsite recovery. The system support
resolution. on-site instruction and efficient

information through NOC assistance.

Agent Operation
Logger

Ne. T Order 1d

Wireless
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KPI

indosot.

OOREDOO HUTCHISON

Effective Indicator

Weight

Description

Option A

Option B

Option C

OptionD

Mean Time to Repair (MTTR)

50%

\What is the average mean time for the fault repair (time period
between fault recovery time and fault detected time)? This
duration includes the time taken for fault awareness, analysis,
solution generation, and repair.

Calculation formula:

MTTR Benchmark = (Fault recovery time - Fault detected time) /

Number of trouble tickets within a specific period of time

Definition:

Fault recovery time is the time when the impacted network
equipment reports that the alarm is cleared.

Fault detected time is the time when the fault occured and alarm

detected .

Notes:

1. CSP to provide one month trouble tickets and log file.

2. Each of the trouble ticket needs to be recorded with fault
detect and recovery time.

3. MTTR Benchmark refers to remote recovery of fault (critical
and major alarms).

<=1 hour

> 1 hour, < 4 hour

> = 4 hour

> = 8 hour

Zero-touch Trouble Ticket(TT) ratio

50%

\What is the percentage of trouble tickets without NOC manual

intervention among all trouble tickets?

Formula:

Zero-touch TT ratio = Number of trouble tickets without NOC
manual intervention / Number of trouble tickets within a specific
period of time

Notes:

1. CSP to provide one month trouble tickets and log information.
2. No manual intervention with NOC means that no NOC human
employee effort on O&M activities such as correlation, root

cause analysis, diagnosis, network configuration, etc. The
activities exclude information review and decision approval.

30% - 40%

10% - 30%

5% - 10%

< 5%
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KPI indosat®

OOREDOO HUTCHISON

Effective Indicator

Weight

Description

Option A

Option B

Option C

OptionD

Mean Time to Repair (MTTR)

50%

\What is the average mean time for the fault repair (time period
between fault recovery time and fault detected time)? This
duration includes the time taken for fault awareness, analysis,
solution generation, and repair.

Calculation formula:

MTTR Benchmark = (Fault recovery time - Fault detected time) /

Number of trouble tickets within a specific period of time

Definition:

Fault recovery time is the time when the impacted network
lequipment reports that the alarm is cleared.

Fault detected time is the time when the fault occured and alarm
detected .

Notes:

1. CSP to provide one month trouble tickets and log file.

2. Each of the trouble ticket needs to be recorded with fault
detect and recovery time.

3. MTTR Benchmark refers to remote recovery of fault (critical

and major alarms).

<=1 hour

> 1 hour, < 4 hour

> = 4 hour

> = 8 hour

Massive Down TT|Cqumn Labels - ’

Massive Down TT |Column Labels -

Row Labels  |-|<=1HR |<=4HR

[Granu 1uwar “4.77/0

ouU.o£Z/0

|<=8HR

|>8HR

£2.0£/0

Row Labels -|<=2HR <=4HR

|Grand Total

<=8HR

>8HR

Grand Total

RV

Severity Time window

Mean-Time-to-
escAlate by
agent (MTTA)

1Uv.UU/o|
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KPI indosot‘

OOREDOO HUTCHISON

Effective Indicator Weight Description Option A Option B Option C OptionD

\What is the percentage of trouble tickets without NOC manual

intervention among all trouble tickets?

Formula:

Zero-touch TT ratio = Number of trouble tickets without NOC

manual intervention / Number of trouble tickets within a specific

period of time

Zero-touch Trouble Ticket(TT) ratio 50% ot 30% - 40% 10% - 30% 5% - 10% < 5%
otes:

1. CSP to provide one month trouble tickets and log information.

2. No manual intervention with NOC means that no NOC human

employee effort on O&M activities such as correlation, root

cause analysis, diagnosis, network configuration, etc. The

activities exclude information review and decision approval.

Detection Process Closure
Based on Ticket Creation Based on Ticket Process/Modify Based on Ticket Process/Modify
Agent 2586 93% 1318 47% 1318 47%
Manual 195 7% 1463 53% 1463 53%
Total 2781 2781 2781
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IOH Individual Service Fault Management indoth‘

Service Degrade Sub-scenario

- Source code to show the service degradation level definition

- Translate resolution priority from Service impact due to
service degrade.

- Service degradation is assessed from 3 dimensions;
Performance KPI, VIP identification, and degrade ratio.

- Fault — performance alarms correlation via DTN

- Alagent query DTN for root-cause analysis

- From the fault propagation algorithm, the root
cause is determined

- The service degradation level is determined
through the dynamic weighting of KPI, VIP
and Service Degrade ratio.

- Service degrade led to service impact was
identified from DTN

- Alagent prompt GTS-LLM for a step-by-step

OOREDOO HUTCHISON

Incident ticket reference number: INC-20260610-00000547

Intent Interpreter

- Monitoring and detecting anomaly from Machine

Monitoring anomaly Learning

- Wireless neighbouring cells service degrade due to
impacted faulty wireless site.

Demarcation - Wireless failure is a result of a transmission fault (IP
link down)
Neighbouring .
cells Service RAN Service IP Network feedback to anomaly

outage outage

Degrade monitoring and shown

on dashboard

Service Impact Analysis o ,

- Transmission fault (IP link down)

- Al agent perform self-diagnosis

- Diagnosis outcome communicated through agent-2-
agent protocol

- Alagent query DTN to locate transmission root-
caused and failure details.

Root-cause locate

problem resolution solution

- Automatic dispatch FME onsite for
transmission fault recovery.

Solution generation

- Al agent evaluate and recommend best choice option for

i - decision based on confidence score
Evaluation and decision

making

Human Mind

@ Autonomous Interface

- Problemresolved -> performance KPI
recovered -> alarm turns off -> TT closure
(automatic process)

© 2026 TM Forum
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execution &
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Intent-driven | indosot‘

OOREDOO HUTCHISON

Q: How does the operations translate service impact analysis of a root-cause alarm (example traffic impact, customer impact, and so forth) into
problem resolution service level (priority and service availability)?

Anomaly

Intent-driven ateestien

Cognitive Service . . . . . .
Activity Capability Weight Questions Option A Option B Option C Option D
How does the operations translate service impact (A) The operations automatically and (B) The operations automate the (C) The operations assign problem (D) Manually set problem resolution
A Intent-driven 10% analysis of a root-cause alarm (example traffic impact, dynamically assign problem resolution assigning of problem resolution service resolution service level to service service level targets based on
customer impact, and so forth) into problem resolution  service level to service impact alarm. level to service impact alarm based on impact alarm based on manual expertise (such as setting service
service level (priority and service availability)? predefined static rules. process, assisted by tools and system. impact category and priority) .

Definition of service degrade in source code

160 function calculatelevel(isVip, kpiInfo) { Degrade Agent asSess the Pr|0r|ty based on beIOW prInCIPIe Performance
1?; ‘/IQFVIP welzht indicator value @ Historical value ¢+ = : Calculated
s var iah o Normal value ', . . , threshold range
s 7y Welg t @ Abnormal value
166 var
167 var
168 if (AT 090 | | N | 2] 99999999 9 9 e s e s e e s s eacessescsess e,
169 o L 2 .
o | KPI e 5
172
173 14N e v
174 var

var g L
Y el VIP Site cesesessssecass e
177 MELILOLUNT 4 — BEUME L LLUNT A8\ RPLLHIU. LHULCa Lo ame ),
i;: : metricScore = metricConfig.coefficient metricConfig.weight; Degrade ﬁ o
180
181 // Total score gé;lﬂce degrad
- e e R S e A - Service degradation is assessed from 3 dimensions; Performance PMAI [Machine L .
184 KPI, VIP identification, and degrade ratio. [ acnine eammg]
185 var H . . . . . .
186 « The problem resolution priority is determined based on the service
187 degrade score.
188 var i i i
189 * The service degrade score is dependent on the weight of the Machme_learnlng performance behavior pattern based
190 /1 dimension assigned on historical performance counters. The output marks
191 var : mi
o ) Dynamic Level threshold :Ee Ur;])plir a]tnd Lq;/ve_r Llrr_1t|t of performance KPI
= s 4 « The performance threshold is dynamic. The upper and lower reshold ot monitoring sSites.
195 threshold range will be determined through machine learning based
196 } . . . .
197 Ie on historical performance counters behaviour pattern shown in the

198 } diagram on the right.
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R TRA detection dem Analysis fault locating generation
A ly detecti indosot‘

OOREDOO HUTCHISON

Q: From monitoring to detection, the activities include data collection, alarm filtering, and anomaly detection. The question is to find out if
the activities are done manually assisted by system or automated.

Coghnitive Service

Activity Capability Weight Questions Option A Option B Option C Option D

From monitoring to detection, the activities include data [(A) The operation adopted dynamic  |(B) The event monitoring to anomal  |(C) The anomal event monitoring to
Anomaly 10% collection, alarm filtering, and anomaly detection. The [and programmable rules and policy, |event detect operation is automated |detection is a manual process. Human
detection question is to find out if the activities are done manually ML for the monitoring and detection  [through predefined rules. is assisted by tools or systems for the
assisted by system or automated. without human intervention. monitoring and detection.

Awareness

The PMAI output the predict model based on KPI + Object +
Train Data via Machine Learning. When the latest performafmce

out of upper/lower limit of predict model -> 4nomalj1'/ detected!
automatically x . { '

=2 Al Task Name Al Task Type Domain MansgedObject Indicator I ........ l Description l ........

Monitor KPlI S | - +OARe
Period . +0Q80®

|

|

Train model |

Set Algorithm Parameters , Q Search | Executing: 0 Init:0 Received: 0 Success: 424 Faileck 70 Timeout:0 Monitor Sites = b s :
sined deta (i . ety name P, |
Train Data Window el e aia el e el | e e e el TV Gl i G R . M. . . s, s F T e —— i _I

Configure Execution Plan
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Anomaly detection indosat”

OOREDOO HUTCHISON

Q: From monitoring to detection, the activities include data collection, alarm filtering, and anomaly detection. The question is to find out if
the activities are done manually assisted by system or automated.

Cognitive Service

Activity Capability Weight Questions Option A Option B Option C Option D

From monitoring to detection, the activities include data [(A) The operation adopted dynamic  |(B) The event monitoring to anomal  |(C) The anomal event monitoring to
Anomaly 10% collection, alarm filtering, and anomaly detection. The [and programmable rules and policy, |event detect operation is automated |detection is a manual process. Human
detection question is to find out if the activities are done manually ML for the monitoring and detection  [through predefined rules. is assisted by tools or systems for the
assisted by system or automated. without human intervention. monitoring and detection.

Awareness

Degradation event intelligent agx 101

i(_\dogo(‘\ OWS  Console FaultSpirit Execution View Degradation event intelligent age: IOH DL USER THROUGHPUT 4.. x  1OH DL USER THROUGHPUT 4... IP Incident Handling

Demarcation @ Location @ Repairement @ Recovery & Verification )

&1

To be manually confirmed = Agent processing

Handiing Records

Degradation
detection from PMAI

Al Training on Indicators

Detect Short-period Exceptions x

Severity level of impacting degree:
No. Time Entity name 10H DL USER THROUGHPUT 4G Al ANLA Upper Limit Lower Limit

Deterioration demarcation conclusion:

Demarcation Processes

Searching for neighboring sites:

® <

o vVewv 1IVE L VIl



analysis and
demarcation

Root-cause analysis and Demarcation indosat®

OOREDOO HUTCHISON

Q: For alarm correlation, root-cause analysis, and demarcation, the question is to find out if the activity is done
manually assisted by system, or automated by rules and policy, or managed through Al model and Al

Cognitive Service
Activity Capability

Weight Questions Option A Option B Option C Option D

For alarm correlation, root-cause analysis, and

(A) The operation adopted Al model |(B) The operation automates the root- (D) The root-cause analysis and

AT Rocrt-c_ause i . ggnmeagfggzzilthgsiﬁzzo; isstgt;irr:]d gf;gtghrﬁﬁgﬂvgy is and Al algorithm to perform root-cause |cause analysis and demarcation 5322112Zr?glersei‘g(;r;c?l:jf;]:rtfastigf root- demarcation are primarily handled by
NalysisS | analysis an 15% -y Y system, Y lanalysis and achieve high accuracy of |through programmable or dynamic = ) manual process, assisted by tools and
demarcation rules and policy, or managed through Al model and Al |jemarcation. policy and rules through predefined static rules. system
lalgorithm. : '
indosot” OWS  Console  CommonQuery  Degra 10H DL USER THROUGHPUT 46 0l | =
ords () Degradation event neligent agent Degradation event Intelligent agent
IOH DL USER THROUGHPUT 4G 06 ' INC-20260610-00000547 ouztin 1d15h48m | oy 1 - Atotalof8 alarms were queried at the
" Degradation event intelligent agent neighbouring site within the specified time
s e L S period.
‘ 2
The impacted neighbouring network sites includes
Fault comrelation: 11TGR0456
' , - 11TGR0443
S e 11TGR0163 2 eNodeB out of service
) alarm
o et 11TGRO0180 _
11TGRO0451 2 eNodeB out of service
alarm.
11TGR0193
11TGRO0164
11TGRO0142 2 eNodeB out of service
alarm.
Fault demarcati 11TGR0162 2 eNodeB out of service
» The out-of-service OPEIghboring sites is caused by mass 3 Qadamm TT for Multi-site down (11TGR0142)
faults. .
U F INGDERA4SBMMARY (Major) DETECT POTENTIAL
_ TT Number: INC-20260610-00000547
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demarcation

Root-cause analysis and Demarcation indosct.

OOREDOO HUTCHISON

Q: For alarm correlation, root-cause analysis, and demarcation, the question is to find out if the activity is done
manually assisted by system, or automated by rules and policy, or managed through Al model and Al

Cognitive Service
. . o Weight uestions Option A Option B Option C Option D
Activity Capability 8 Q P P P P
For alarm correlation, root-cause analysis, and . ] .
; L - ) ... (A)Th Al | B) The operation automates the root- . D) The root-cause analysis and

Root-cause demarcation, the question is to find out if the activity is ;n)d Aleacl)gc?rri?rtxlr%nt:zzgftgrdm rog:?::use £a)use anglysislan d l(Jiemarcation (C) The operation automates the root- Eie)marcation artl: primariI);/ rllan dle by

Analysis analysis and 15% done manually assisted by system, or automated by analysis and achieve high accuracy of through programmable or dynamic o >0 analysis and demarcation manual process, assisted by tools and
demarcation ;Té%sritahr:g policy, or managed through Al model and Al yamarcation. policy and rules. through predefined static rules. system.

IOH DL USER THROUGHPUT ... Query Alarms FaultSpirit Execution V... Incident Overv.. FaultSpirit Execution V... x  INGE::: | joqoeot” OWS Console  Query Task New TT Query New Degradation event intelligent a. IOH DL USER THROUGHPUT 4. Query Alarms FaultSpirit Execution View Incident Overview FaultSpirit Execution View x  INC-20260610-00000547 v

Major

(o] MBB FaultSpirit
Multi Site Down Demarcation

Bauie: Fault 4:

11TGR01§2 11TGRO142 Fault 1: Fault 5:
Qs 11TGR0O162 11TGRO156

Fault 3: Fault 2:
11TGRO188 DR

The Al modelled DTN provides a high accuracy of demarcation (95% confidence).
* The above diagram showed the impacted mobile neighbouring mobile cells
degraded which is due to the IP network failure marked with <P>,

The Al-agent query the DTN, discovered that the root-caused is due to the 6
faulty IP networks.

The Fault 4 of router Tl o sitc PEEE@R® showed that the

ETH LOS.
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Service Impact Analysis

Q: Upon root-cause demarcated, the question is to find out if the service impact analysis activity is done manually assisted by system, or
automated by rules and policy, or managed through Al model and Al algorithm.

indosot,

OOREDOO HUTCHISON

Cognitive Service

Activity Capability Weight Questions Option A Option B Option C Option D

(D) The service impact analysis is
primarily handled by manual process,

assisted by tools and system.

Upon root-cause demarcated, the question is to find (A) The operation adopted Al model, (B) The operation automates the (C) The operation automates the
Service out if the service impact analysis activity is done Al algorithm and digital twin networks service impact analysis through service impact analysis through
Analysis Impact 10% manually assisted by system, or automated by rules to perform service impact analysis withprogrammable or dynamic policy and  predefined static rules.

Analysis and policy, or managed through Al model and Al high accuracy and to prioritize problemrules which includes topology based
algorithm. resolution. rules

indosat” OWS  Console  FaultSpirit Execution View Degradation event intelligent agel IOH DLUSER THROUGHPUT 4.. x  I0H DL USER THROUGHPUT 4... IP Incident Handling ® 20 ‘ Luo L

Degradation event Intelligent agent
« Atotal of 8 alarms were queried at the
i R neighbouring site within the specified time

B The impacted neighbouring network sites includes
11TGR0456
11TGR0443
11TGR0163
alarm

11TGR0180

I0H DL USER THROUGHPUT 4G 06 ' INC-20260610-00000547 Duation 23h3m | iy

Demarcation @ Location @ Repairement @ Recovery & Verification O

Degradation identification

Performance KPI analysis:

Searching for neighboring sites:

2 eNodeB out of service

degradation level is L1

Fault correlation:

11TGR0451
alarm.
11TGR0193

2 eNodeB out of service

Deterioration demarcation conclusion:

11TGR0164
2 eNodeB out of service

Demarcatio es

‘Searching for neighboring sites: A 000:3
& \iss Fautispi

Create TT For Mult Site Down 2 eNodeB out of service

Service impact Analysis of site :
. VIP site Not a VIP site

. Degradation ratio 53.36%
Based on the Service Impact definition, the degradation level is Level
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Root-cause fault locating indosat”

OOREDOO HUTCHISON

Q: For trouble ticket creation, ticket assignment, fault diagnosis and root-cause fault locating, the question is to
find out if the activities are done manually assisted by system, or automated by rules and policy, or managed

Cognitive Service

Activity Capability Weight Questions Option A Option B Option C Option D
For trouble ticket creation, ticket assignment, fault (A) The operation orchestrates Al (B) The operation automates the (C) The operation automates the (D) The diagnosis and root-cause
diagnosis and root-cause fault locating, the question is agent or other agentic Al capability to diagnosis and root-cause locating diagnosis and root-cause locating locating are primarily handled by
Analysis g&?ﬁgﬁjﬂsfg 10% to find out if the activities are done manually assisted  perform diagnosis and root-cause through programmable or dynamic through predefined static rules. manual process, assisted by tools and
by system, or automated by rules and policy, or locating with high accuracy. policy and rules. system.

managed through Al agent.

indosa!“ OWS  Console I0H DL USER THROUGHPUT ... Query Alarms FaultSpirit Execution V... Incident Overv... FaultSpirit Execution V... x  INC-20260610-00000... v L] (0] ‘ Luo L

Major  INC-2026 - 08 SITES DOWN UNDER SITE \, [FLP_3rd_DMT] TT Duration 18:48:52 |b

Guided by COT, Al-agent is orchestrated

Demarcaton @ | ———— [ locaing @ Recovery to locate the root-cause.
. ; ts OO

First, "thought" section

The Al-agent will step through the
troubleshooting procedure.
Through self-diagnosis, the Al-agent
query DTN for diagnosis result.

The diagnosis result shows that site |
11TGR0O142 has a link failure, causing link

down on port 25GE0/2/9

Root-cause: Transmission fault (IP Link)
Root alarm NE: JKT-KBNA-OPT-H910D
Occur Time: 2026-06-10 00:25:43

1 Chgendtge 4

b Aambame MamSouce  SeName  FrstOccmdOn  ClaredOn ggfautcisend

Wireless

- ©2026 TM Forum




ey _ ®
Solution generation indosat”

OOREDOO HUTCHISON

Q: For the fault recovery solution generation, the question is to find out if the activity is done manually assisted
by system, or automated by rules and policy, or managed through Al capability and digital twin networks.

Cognitive Service
. - Weight uestions Option A Option B Option C Option D
Activity Capability 8 Q P P P P
For the faul lut . h . |(A) The operation adopted Al agent  |(B) The operation automates the (C) The operation automates the (D) The solution generation is primarily
Soluti . otr tf_edau i r;—:‘tchover);_s_ctj u_tlo(r; generatlonl,l the q_u:es;uk))n and/or Al-copilot to generate possible |[solution generation; example self- solution generation through predefined |handled by manual process, assisted
Analysis oltion 10% IS tofind out It the activity 1S done manually assisted bYleoytions in collaboration with digital  |healing, self-restore or self- static rules. by tools and system.
generation system, or automated by rules and policy, or managed i in networks and RAG technique to L2
through Al capability and digital twin networks i ; optlmlz_atlon_through programmable or
retrieve the solutions from LLM. dynamic policy and rules.

ir_\dosot" ows Console FaultSpirit Execution Vi... Incident Overvi... FaultSpirit Execution View x  INC-20260610-000005... Degradation event intelligent ... IP Incident Handli... v s @ @ ‘ Luo L

Demarcation @ _ Locating @ Rectification Recovery

(1) DTN provides virtual replica of the
o6 cross-domain physical topologies;

‘ N service paths (rings formed by IP
LR devices connected to base stations),
Multi Site Down Diagnosis d
Chain of Thought a.n
|

fault propagation relationships (batch
base station disconnections caused by

Suggest

faults on the ring).

(2) The IP incident handling agent outputs
troubleshooting solutions from LLM
response based on the knowledge of
. historical fault handling. The chain of

thought (COT) guided the

troubleshooting
approach.

Wireless

® <
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analysis and
demarcation

. Anomaly Service Impact Root-cause fault Solution Evaluation and SIS
Intent-driven ] . . ; o . execution &
detection Analysis locating generation decision making . .
verification '

OOREDOO HUTCHISON
Q: For the fault recovery solution generation, the question is to find out if the activity is done manually assisted
by system, or automated by rules and policy, or managed through Al capability and digital twin networks.

Cognitive Service

.. o Weight uestions Option A Option B Option C Option D
Activity Capability 8 Q P P P P
(A) The operation adopted Al agent  (B) The operation automates the (C) The operation automates the (D) The solution generation is primarily

. For trf1_edfault _rfechovery's'olu_tlog generatlonl,l the quesél(kJJn and/or Al-copilot to generate possible solution generation; example self- solution generation through predefined handled by manual process, assisted
Solution is to find out if the activity is done manually assisted by ¢ tions in collaboration with digital

Analysis ] 10% : healing, self-restore or self- static rules. by tools and system.
s s system, or automaed by rules and polcy, of managed wyinnetworks and RAG techiaue o, opuimizatin (ough programmatle o
rough Al capability and digital twin networks retrieve the solutions from LLM. dynamic policy and rules.

> < ) -
indosat® OWS Console Query Alarms IP Incident Handling x

-~

. With the diagnosis outcome as the input, role based Al agent (eg IP network expert)
prompted LLM for an appropriate solution.
Diagnosis Modl v The LLM is made up of a foundational large model that is based on Deepseek and a

Confi ti i i
enpiguration Model Parameter Configuration

Y Co-Site Alarm Configuration

@ Co-Ne Alarm Configuration

network operations domain specific large model (GTS LLM)

The Al agent is orchestrated with built-in Chain of Thought (COT) technique. This mimic a

9 AlrOGarCoRfurtan human’ troubleshooting technique.

@ Diagnosis Knowledge Confi.. - The LLM automatically responded the Al-agent with possible step-by-step scrlutions. J

® Alarm Knowledge Configur...

A

%= Model Parameter Configur...

1P Incident Handling x e ot 1P Incident Handiling

FaultSpiit Bxecution V... x N

08 SITES DOWN UNDER SITE 11TGR0142_KBNANAS_ST, MG-CIPONDOH, JAYA, [FLP_3rd_DMT]




d U e
analysis and
demarcation

. Anomaly Service Impact Root-cause fault Solution Evaluation and o =
Intent-driven . . . ; o . execution &
detection Analysis locating generation decision making verification
Soluti ti indosot‘
g OOREDOO HUTCHISON

Q: For the fault recovery solution generation, the question is to find out if the activity is done manually assisted
by system, or automated by rules and policy, or managed through Al capability and digital twin networks.

Cognitive Service

. " Weight uestions Option A Option B Option C Option D
Activity Capability & Q P P P P
For the faul luti . h . |(A) The operation adopted Al agent  ((B) The operation automates the (C) The operation automates the (D) The solution generation is primarily
. For the fault recovery solution generation, the question jg g6, Al-copilot to generate possible |[solution generation; example self- solution generation through predefined |handled by manual process, assisted
A . Solution is to find out if the activity is done manually assisted by uti ; llaborati ith digital . )
nalysis S 10% svstem. or automated by rules and nolicy. or manaded 2 utions in collaboration with digital  |healing, self-restore or self- static rules. by tools and system.
g tﬁ’ Y bl dyd' 2l tw P tv?// " 98¢ win networks and RAG technique to optimization through programmable or
rough Al capability and digital twin networks retrieve the solutions from LLM. dynamic policy and rules.
Cross-domain FM-Agent IP Resource Agent UML sequence and logical diagram on multi-agents collaboration
) Intent Analysis Service Operation

> Cross-Domain Fault Detection
- Cross-domain
FM-Agent

> Cross-Domain Fault Demarcation

Cross-Domain Fault Service
Impact Analysis

Q Single-domain fault handling_; request

) fault locating Network Operation

> Solution generation '@) IP resource
(EFQ'¥F Agent
a Single-domain fault handling result ) Solution evaluation
(rootcause located/solution/,..) and decision

Solution execution and
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Solution generation indosat”

OOREDOO HUTCHISON

The Chain of Thought (COT) orchestrating Al-agent to query network information
and service state from the DTN. This mimics the human trouble shooting
process.

indosct*\ OWS  Console TT Query Incident Overview FaultSpirit Execution View x Query Alarms Query Alarms INC-20260613-00004791 s @ D @ . Heng Jun Rong

Demarcation & _— —_— Rectification @ _— Recovery @

(X

;2026 08:44:39

@ IP Incident Handling
Multi Site Down Diagnosis

Chain of Thought

%

Report Associate Tickets Associated Tickets Correlated Alarms Troubleshooting Progress Associated CM WOs Fault Details Escalation Logs

£ No. Alarm Name Alarm Source Ticket ID Destination Node Site Name First Occurred On Cleared On Vendor

© 2026 TM Forum



Solution generation indosat”

OOREDOO HUTCHISON

The system will continue to check on the health and performance of a ethernet port of the wireless network interface.
Guided by COT, Al-agent queried DTN for the optical power metrics such as radio signal level (rsl). Executing on the
algorithm, there is no intermediate confidence score given to each probable solution until the most viable solution is

Indusot" OWS Console TT Query Incident Overview FaultSpirit Execution View x Query Alarms Query Alarms INC-20260613-00004791 . @ © O . Heng Jun Rong

Demarcation @ —_ Locating @ _ Rediification _ Recovery @

After reciassification.

Report Associate Tickels Associated Tickels C | Al Troubleshooting Progress Associated CM WQs Fault Details Escalation Logs

O No. Alarm Name Alarm Source Ticket ID Destination Node Site Name  First Occurred On Cleared On Vendor

© 2026 TM Forum
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Solution generation indosat”

OOREDOO HUTCHISON

The algorithm built in LLM will compute the probability of the fault on the transmission link between port cgei-1/1/0/34 and
cgei 1/1/0/36 and provided a high confidence score of 9 since there are clear transmission alarm.

indosot*‘ OWSs Console TT Query Incident Overview FaultSpirit Execution View x Query Alarms Query Alarms INC-20260613-00004791 . @ (0} ‘ Heng Jun Rong

Demarcation & ——— Locating @ Rectification & Recovery @

1dUIL_Iedson,

v

te Troubleshooting Progress Associated CM WO Fault Details Escalatio gs
© 2026 TM Forum
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Evaluation and decision making indosat®

OOREDOO HUTCHISON

Q: For the solutions evaluation and decision making, the question is to find out if the activity is done manually
assisted by system, or automated by rules and policy, or managed through Al agent and digital twin network.

Cognitive Service

Activity Capability Weight Questions Option A Option B Option C Option D

(A) The operation adopted Al Models |(B) The System automates the (C) The operation automates the (D) Remediation options, risk

. . . . and digital twin network to evaluate evaluation of solution generation, evaluation of solution generation, assessment and selection of

. For the solutions evaluation and decision making, the . . . . . . . .
Evaluation L ) - L solution options, and then recommend recommends the optimal solution to be recommend an optimum solution and |appropriate solutions are manually
B . question is to find out if the activity is done manually . . . - - . . . .
Decision and decision 15% isted b d by rul d poli the best choice, leveraging Al's ability |executed using dynamic rules and configuration through script based for |done
making gssisted by system, or automated by rules and policy, to process data and predict results policy and may require human self-recovery and may require human
lor managed through Al agent and digital twin network. L

based on probabilistic outcomes. approval. approval.

FaultSpirit Execution Vi cident Overy FaultSpirit Execution View x  INC-20260610-000005.. enf P Incident Handli ® 2 0 @ ol

Demarcation @ _— Locating @ Rectification Recovery

rsl_info: Optical power metrics, but in this case, the alarms are for
Ethemnet links, not necessarily optical. The example has optical

Let me write the JSON.
root_alarm_info: Similar to alarm details, for the root cause alarm

(Wl

Transmission fault in Same equipment room o site
Koot_Cause: ransmiSsion faut in Same equipMeNt foom of Sie

it Handling
Multi Site Down Diagnosis
Pp—

+ [Diagnostic Root Cause] Transmission fault in same equipment
foom or site

+ [Diagnostic Summary] [Automation}-Diagnosis start time 2026-
06-10 04:12:24, diagnosis end time 2026-06-10 04:17:13;
Demarcation and Locating Results:

Root cause: Transmission fault

Issue site: 11TGR0142

Description:

Transmission link failures on ports including Eth-Trunk101 and
25GE0/2/9 for NE JKT-KBNA-OPT-H910D, contributing to device
offline.

Alarm details:

NE: JKT-KBNA-OPT-H910D; alarm serial number. 433277956,
alarm name: Link Down, first occurrence time: 2026-06-10
00:25:43.

The LLM analyzes historical alarm data and patterns to correlate past fault phenomena (alarms) with the measures (solutions) that ultimately
solved the problem. The system calculates its similarity to historical patterns and provides a confidence score for the suggested solution.
Using RAG technology, LLM summarize a set of operational guidelines most suitable for the current situation based on the most similar
cases (confidence score).

Wireless Now, the diagnostic workflow starts with Phase 1: Alarm

Handling suggestions:

Check physical connectivity and fiber optics for the affected links;
verify port status and coordinate with transmission team for
restoration

In the site_active_alarms, the Link Down alarms occurred at
00:25:43, and device offline at 00:26:01, so link down might have
triggered device offline.




olution
execution &

Solution execution & verification indosat.

OOREDOO HUTCHISON
Q: The solution execution activities include remote resolution, work order creation and closure, workforce scheduling and field engineer
dispatch for onsite resolution. The question is to find out if the solution execution activities are done manually assisted by system, or
automated by rules and policy, or managed through Agentic Al capability.

Cognitive Service . . ) ) ) )
Retivity Capability Weight Questions Option A Option B Option C Option D

(A) Remote recovery. The operation  (B) Remote recovery. The system (C) Remote recovery. The system (D) Remote recovery. The recovery
adopted Al agent or agentic Al automatically executes the recovery —automates the recovery solution solution need to be manually

The solution execution activities include remote capability to remotely execute the or rectification solution through through predefined rules with human implemented.

resolution, work order creation and closure, workforce solution; example cell outage dynamic rules and policy (Automatic  confirmation. On site recovery. On-site manual

. scheduling and field engineer dispatch for onsite compensation and IP traffic redirect  repair excludes the faults that on-site  Onsite recovery. The on-site handling handling is guided by NOC.
Execution eiggﬁlt(i)c?n 20% resolution. The question is to find out if the solution ~ and so forth. handling is necessary, such as power are assisted by tool, but still requires

execution activities are done manually assisted by Onsite recovery. The field supply failure, board fault, fiber cut,  assistance from NOC.

system, or automated by rules and policy, or managed maintenance engineer adopted Al- etc).

through Agentic Al capability. copilot technology to assist in problemOnsite recovery. The system support

resolution. on-site instruction and efficient

10H DLUSER THROUGHPUT... x N FaultSpiit Execution Vieyx  Degradat

08 SITES DOWN UNDER SITE 11TGR0142_KBNANAS_ST, MC-GIPONDOH, JAYA, [FLP_3rd_DMT] 17:18:58

Locatng @ Rectrcaion @ Recovery @

- (X

IKT-000.00 19100

recovered

recovered

Performance issue auto closed after the throughput Onsite Recovery:
KPI such as the download speed returned to normal * The faultis due to ETH_LOS(Optical fiber cut due to cables damaged in a fire
level. involving PLN cables at site)

» Automatic generate a corrective maintenance WO to dispatch FME for onsite
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Thank you

ANLAYV Validator

ANLAYV Validation Team
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