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Customer Experience Assurance
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Scoring
Method: Average
- Criteria Calculation
Process Flow Cognitive Service Capability Weight Question Answ Compen [Overal
Activity Optio | Optio | Optio [Option Original
er sated |
nA | nB nC D score
score |Score
How does the System translate mobile Service intents (e.g.,
Intent Intent Translation & Fulfilment 10% throughput, latency, availability) into network actions and evaluate | 4 3 0 0 A 4 4
their fulfillment?
Service Performance Monitoring & How does the System monitor mobile Service KPIs (e.g.:
. . & 10% throughput, latency...) and detect performance degradation or 3 2 1 0 A 3 4
degradation Detection .
anomalies?
A - - -
wareness How does the System predict Service performance degradation
Servn.ce.Performance degradation 15% (e.g..Throughput, latency ...) and SLA violation before they affect 4 3 ) 0 A 4 4
Prediction Service performance?
. Service Performance degradation How does the System identify and analyze the impact of
Service Impact Analvsis g 10% performance degradation (e.g., throughput, latency ...) on user 4 3 2 0 A 4 4 4.00
Assurance P ¥ experience or SLA compliance in the mobile network?
. Service Performance degradation How does the System isolate the root cause of Service degradation
Analysis ?
v Demarcation & Root Cause Analysis 10% across the network domains (i.e.: RAN, transport, and core)? 4 3 2 0 A 4 4
Solution Generation 15% How doe§ thfe System gene.rate solutions to address Serwc.e 4 3 ) 0 A 4 4
degradation in mobile Services based on root cause analysis
Decision Solution Evaluation & Decision making 20% How fjoes the System evaluate solution and decide on the best 4 3 2 0 A 4 4
solution to implement ?
Execution [Solution Implementation 10% How doe;s th? System |mple.ment §o|ut|on and apply fallback 2 1 0 0 A 2 4
mechanisms in case of solution failure?




Telkomse

"

Telkomsel Service Assurance Framework

Human Mind
@ Autonomous Interface
@ Network Element

—» Communication flow

- Classifier Algorithm

A . Intent Interpreter —» Implemented intelligent system
- Similarity Component Analysis

- Classifier Algorithm
- Customer Satisfaction Prediction Monitoring Agent
- Impact Analysis Algorithm

- Root Cause Library

- KPI Degradation Prediction
- Anomaly detection

- RAG Information

Analysis Agent — Root Cause Classifier

- Machine Learning RAN feedback to monitoring
- Classifier Algorithm —> agent and shown to

dashboard

Problem

- Solution Library

- Problem Hit Rate Analysis Decision Agent — Solution Analyzer
- Solution Gain Forecaster

Core : No execution yet, consideyed very risky
SP : Escalate to provider, no exefution

- Auto MML Script
- Auto Provision Restart

Executor Agent

Image 1. Telkomsel agent to agent close loop - service assurance framework
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Assessment Methodology Our Answer
Cognitive . - . . . . . .
Activity Service Capability Weight Questions Option A Option B Option C Option D
. . [The System automatically generates Service Assurance [The[System processes Intent using Intent configuration and
How does the System translate mobile Serfice | , =~ ) . R R
. . o objectives (e.g., throughput targets, latency bounds) predefined rules and policies. Intent evaluation are entirely manual
Intent Translation & intents (e.g., throughput, latency, availabilfty) ) > . . ] Lo .
Intent X 10% . . . and policy actions based on mobile Service intents. The [fulfijiment evaluation is manually and rely on static KPIs and human
Fulfilment into network actions and evaluate their ) ) . )
! System evaluates intent fulfillment based on valigated. expertise.
fulfillment? | .
implementation effect.
. . . IThe System continuously monitors mobile Service KPlIs [TheSystem monitors Service KPIs and Performance monitoring, Service
Service Performance How does the System monitor mobile Serce . . . .
. and detects anomalies or performance degradation, detdcts anomalies or performance degradation and anomaly
Monitoring & 10% KPIs (e.g.: throughput, latency...) and deteft . . ) 1 . ) . R
. . . . \without human intervention. deglladation based on predefined rules |detection are determined based
degradation Detection performance degradation or anomalies? R
on human expertise
T R How does the System predict Service IThe System uses Al Mo.dels to ar.1alyz.e mobile Service Thet S.ystem uses dynamically programable[The System predi.cts SLA violations |SLA violation is
. performance and predicts SLA violations before they  |polifies to analyze performance patterns |based on pre-defined rules. manually
. performance degradation (e.g. Throughpu | ) . S
Service Performance . impact the user. andfpredicts potential SLA violations detected and
. L 15% latency ...) and SLA violation before they affect
degradation Prediction . addressed based
Service performance?
on performance
reports.
IThe System identifies and analyzes the impact of TheSystem identifies and analyzes the IThe System identifies & analyzes |Impact of
. . performance degradation, using Al models without imppct of mobile Service degradation impact of performance degradation is
Service Performance HOW does the System identify anfi analyzefthe human intervention. using dynamically programable policies, |degradation, based on predefined |determined
degradation Impact 10% impact of performance degradation (?'g" butTequires human confirmation to rules based on human
reflval throughpup Iate.ncy ...)on gser experiencejor brodeed. expertise.
SLA compliance in the mobile network?
IThe System isolates and analyzes the root cause of ITheSystem isolates and analyzes the root [The System isolates & analyzes Performance data
Analysis Service Performance ] mobile Service degradation across network domains  |cauge of mobile Service degradation using [performance degradation Root  |and alarms are
degradation HOW_ does the Sys.tem isolate the root causp of |;sine Al models, without human intervention. dynfmically programable policies, but Cause, based on predefined rules |manually
Dernarcation & Root 10% Serwc.e degradatlon across the network reqdires human confirmation. analyzed to
Cause Analysis domains (i.e.: RAN, transport, and core)? determine the
root cause.
. IThe System generates corrective actions to address TheSystem generates corrective actions [The System suggests corrective Solutions are
How does the System generate solutions t| ) . . ) ) ; L X X
. . . L . . mobile Service degradation and continuously learns using dynamically programable policies |actions based on predefined rules.|manually created
Solution Generation 15% address Service degradation in mobile Seryices A ) A . > .
. from past resolutions using Al models, without human [basqd on prior resolutions but requires based on human
based on root cause analysis | ) ) . . -
intervention. hunfan confirmation before execution. expertise
IThe System evaluates multiple remediation options, ITheSystem assesses remediation options |Remediation options, risk
e Solution Evaluation & 20% How does the System evaluate solution and  [analyzes risk and trade-offs, and selects the best using dynamically programable policies  [assessment and selection of
Decision making ’ decide on the best solution to implement solution using Al models, without requiring human andrecommends the optimal choice, but [appropriate solutions are
decision-making. reqfires human approval. manually done
How does the System implement solution bnd IThe System implements the selected corrective action [ThefSystem applies corrective action and |Implementation and fallback
Execution Solution Implementation 10% apply fallback mechanisms in case of solutfon and triggers fallback mechanisms in case of failure, fallack mechanisms using pre-defined handling are manually executed
failure? without human intervention rulep, based on human approval.
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Intent Translation & Fulfilment
Q: How does the System translate mobile Service intents (e.g., throughput, latency, availability) into network actions and evaluate their fulfilment?
c:ft?:’tilt\;e Service Capability | Weight Questions Option A Option B Option C Option D
IThe System automatically generates Service The System processes Intentusing  |Intent configurationand
How does the System translate mobile  |Assurance objectives (e.g., throughput targets,  |predefined rules and policies. Intent |evaluation are entirely manual
Intent Translation & . Service intents (e.g., throughput, latency, [latency bounds) and policy actions based on fulfillment evaluation is manually and rely on static KPIs and
Intent Fulfilment 10% availability) into network actions and mobile Service intents. The System evaluates validated. human expertise.
evaluate their fulfillment? intent fulfillment based on implementation effect,

As clarified in Phase 1, the system focuses on the Telkomsel VVIP assurance scenario, aiming to
Tier Benefits GIGAMAX PRO deliver an ultimate network experience. The process begins with the Al Copilot, where an
10D GBSO Days RRISS,000 operator can query: "How to reduce VVIP detractors and analyze the causes?"

10 GB Primary VIU 30 day Vidio Gold 30 Days Noice 30 Day

Description T8C 2026-02-06 17:56:21

Help me analyze how to reduce detractor especially the one with high VIP (HVC) user, especially what drives them to become detractor

H Active Period 30 DAYS
O 2026-02-06 17:58:13
Diamond
Collect » 10000 Poin every month to move &Y Basic Content 30 DAYS Thank you. To ensure accurate subsequent analysis, I need to confirm the following 2 details:
up tiers
—_— O Expand all ¢
B cCatchplay+ 30 DAYS
v Definition of defractor W
Selected:Other:lcei detractor user count is the number of detractors
@ internet 10 GB
The System aChIEVES a C|OS€'C|- /' Definition of high VIP (HVC) user v
loop "Business-to-Network" B Noice 30 DAYS
intent translation for individual
VIP subscribers, transforming i Ll geen
high-level business experience
targets into executable network Total Price Rp 155,000 ~

assurance policies without
manual intervention. i

plus



Service Performance A Service Performance
Monitoring & ECRIED (il degradation Impact

B degradation Prediction E q 5

Analysis

degradation Detection

Intent Translation
& Fulfilment

Intent Translation & Fulfilment

Executive Summary

High-Value-Customer (HVC) detractor ratio in the worst-performing 10 % of cells iz 48 % versus
32 % in the remaining network (p < 0.001, Cohen d = 0.534). The primary QoE degradation stems
from Streaming (-3.8 AQoE) and File-Sharing (-3.9 AQoE) services. The biggest accumulated
network-level anomalies are Streaming Z-score, Games Z-score, and VoIP Z-score. Setiabudi
district concentrates the highest pain.

Key Findings

Statistical Significance

Two-sample t-test confirms the analvsis group is materially worse; chance probability < 0.001.
Service-Level Contribution to CEI Drop

Service Performance
degradation Demarcation &
Root Cause Analysis

cel decomp html
]
¥
games_goe L]
im_gos |
sharing_goe L |
stream_goe |

NQoE (negative = worse)

=]

Solution Solution Evaluation Solution
Generation & Decision making Implementation

the System backend automatically translates these business
intents into relevant network performance objectives (e.g.,
specific throughput and latency targets) and evaluates
fulfillment based on the implementation effect.

Trigger KPI Impact

trigger_impact_bar html

f =haring di thirowg b
web page download thirowug o e —
im ul tcp refransmission raie R —
stream dl top refransmission 5 ——
stream ul top refransmission rate
stream video sireaming xkb start delay H—
web dl tcp refransmission rate H—
stream dw thirowug i
f dl top refranzmission rate R
web page zscone H—
i Zscone
f sharing zscorns
voip voice zscors I ——
games Zscon: R —
stream zscore I

o 1000 2000 3000

Z|Z£-score| across high-de

v
e ] |
Service-specific £-scores (stream, games, voip) accumulate the largest |£) deviations, indicating
systematic transport or radio impairment.
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Service Performance
Monitoring &
degradation Detection

Service Performance Monitoring & degradation Detection

Q: How does the System monitor mobile Service KPIs (e.g.: throughput, latency...) and detect performance degradation or anomalies?

Telkomse

Coghnitive Activity Service Capability Weight Questions Option A Option B Option C Option D
The System continuously  [The System monitors Performance monitoring,
How does the System . . . . . .
. . . . monitors mobile Service Service KPlsand detects Service degradationand
EElEs e monitor mobile Service KPls KPls and detects anomalies [anomalies or performance |anomaly detectionare
Awareness Monitoring & degradation 10% (e.g.:throughput, latency...) P v

Detection

and detect performance
degradation or anomalies?

or performance

intervention.

degradation based on

degradation, without human|predefined rules

human expertise

determined based on

The System continuously
monitors mobile service KPIs
and detects anomalies or
performance degradation
without human intervention,
synchronizing these results
in real-time to the overall
business dashboard.

SmariCare

JAKARTA

2026-02-06

TAZ Ranking Analysis

. JAKARTA PUSAT (3173)
i:lKAR'FA UTARA (3175)
JAKARTA BARAT (3174)
JAKARTA SELATAN (3171)
JAKARTA TIMUR (3172)
BOGOR (3201)

KOTA BOGOR (3271)

23.27%

1,473,142

2.5%

158,377

6,330,083

IAKARTA UTARA {3175)

IAKARTA BARAT (3174)

KOTA TANGERANG (3671)

2454

JAKARTA PUSAT (3173)

2592

JAKARTA TIMUR (3172)
20.59

JAKARTA SELATAN (3171)

KOTA TANGERANG SELATAN (3674)

KOTA BEKASI (3275)

CEl Trend

Trend of Resident CEl Poor-quality Users

Proportion of resident.

@ [0, 20

0 [20,30)
[ 130, 40)
0 140,50
O (50, 101)
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Service Performance Degradation Prediction
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Degradation Prediction

affect Service performance?

potential SLA violations

Cognitive . o . . . . . .
Aftivity Service Capability| Weight Questions Option A Option B Option C Option D
e ST How does the System predict Service IThe System uses Al quels to ar.1alyz.e mobile Service [The System uses'd}/namlcally T!'le System predicts SLA . SLA violation is
. performance and predicts SLA violations before they [programable policies to analyze violations based on pre-defined  [manually
Service Performance performance degradation (e.g. Throughput, impact the user erformance patterns and predicts rules detected and
15% latency ...) and SLA violation before they P ’ P P P '

addressed based
on performance

reports.
South_jakarta_cluster.csv =+
access_hvc_count access type id access user_count cei_score cell_namu
1555 2 26107 45 E JKS228
By importing historical data (e.g., January network datasets) s ; = TB ——
and selecting business-specific descriptors, the Al generates o i - .  rosss
deep operational insights.
L4l 2 1195 50 E_JKS597
. . . e . 132 2 3037 56 E EPE133
When subscriber density increases at specific sites, the < — )

System automatically monitors indicators to ensure they
remain within appropriate bounds. Operators can directly
prompt the Al for pre-impact predictions.

2026-02-06 21:38:52

2026-02-06 21:38:37

Can yon analyze when the user merease, what happen to the KQI in general” and what is the impact on it?

Thank vou. To ensure accurate subsequent analvsis, T need to confirm the following 3 details:

1 Which column should be treated as the 'user increase’ indicator?

Expandall &
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6 FEB 2026 CELL-LEVEL DETAIL

Three cells contributed the entire detractor pool, each registering 100 % detractor share with user
counts £3. All cells are transit-corridor sites, suggesting rush-hour signalling congestion or
hand-over failure.

top_cells_&_feb.csv

TOP CONTRIBUTING CELLS (6 FEB) Filte

CELL_NAME KECAMATAN DETRACTOR_PCT USER_COUNT LCEI_DETRACTOR_...

WWORAN BARU

E_JSA115IL1_Mrtblokm...

3 3 3
E_JSA115IEL_Mrtsising... KEBAYORAN BARU 100.0 1 1
E_JKS217IT1_Banknisp_..  SETIASUD 100.0 1 1

SERVICE QOE IMPACT

INSTANT MESSAGING -9.35%

Between 5 and € Feb, only instant-messaging QoE declined materially FILE SHARING -3.71%

(-9.35 %). Web-page and file-sharing QoE slipped 113 % and 3.71 %

WER PAGE -1.13%

respectively, while video, voice, and gaming QoE changed <1 %, cor-

roborating a targeted IM strain.

kpi_Sws6_feb.csv
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ANALYSIS PROCESS

TREND OVERVIEW

The four-day window shows an abrupt swing: 21.57 % on 4 Feb, 0 % on 5 Feb, and 22.25 % on 6
Feb. The zero reading on 5 Feb is inconsistent with adjacent days and warrants verification of
055 counter collection.

DAILY_DETRACTOR_TREND

Detractor Users (%)

b 4, 2026
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Service Performance Degradation Prediction

CORE INSIGHTS

the B-February rebound is concentrated in three low-user-
ges or RF imerference during peak hours.

[

an art

ruary zero detractor count is likely a col)
actor ratio, con

tent with mic

count MRT cells with 100 % «

IM-specific QoE eroslon implies signalling load rather than bearer saturation

RECOMMENDATIONS

signalling congestion.

cell-level detractor_pet =15 % to reduce mean time lo respond

Configure real-time alert w

OVERALL WORKFLOW

Telkomsel

S




Intent Translation Sl I.’Erf.urmance Service Performance Service P.erformance Service Performance
Monitoring & d dation Predicti degradation Impact degradation Demarcation &
& Fulfilment degradation Detection Sefanationleichion Analysis Root Cause Analysis

The System then returns a predictive report; upon opening
it, users can view detailed conclusions regarding the
projected network impact & which network KPls might be
influenced.

Solution Solution Evaluation Solution
Generation & Decision making Implementation

Service Performance Degradation Prediction

LT
[+

) Impact of User Increase on KQI — South Jakarta

Cluster

Execufive Summary

Telkomse

"

When daity user count rises (0—1 308 range), traffic-related KQIs scale proportionally (Pearson

pup to 0.78) while latency and quality-of-experience metrics remain stable. Regression

estimates show each additional 100 users add 18.7 GB to daily service traffic with < 0.2 % change

m TCP re-transmisston rates. No KQI exhibits statistieally significant degradation once traffic

volume is controlled.
@ Analysis Process

1. Data Scope

11 549 site-day samples from south_jakarta cluster table, single day 2026-02-06
30 KQI numeric columns 1dentified after excluding IDs. geo, and text fields

user_count range: 0 — 1 308 (median 95, Q3 187)

2, Correlation Analysis

Strongest positive correlations between user _count and traffic volume:

KQI
traffic_service gb
web _page traffic

stream_{raffic
f sharing traffic

stream_zscore

corr_user lkai html

f_dl_tcp_retransmission_rate
games_gos

f_ul_tcp_retransmission_rate

Pearson r

0.780 ~

0.754

0.735 4

0.706 ~
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Service Performance Degradation Impact Analysis

Cognitive Service . . . . . .
g. . - Weight Questions Option A Option B Option C Option D
Activity Capability
; ; . - Impact of
Service Performance How f:ioes the System identify and ana'lyze . - . The Sys.tem |dent|f|es.and anfalyzes The System identifies & degradation is
) the impact of performance degradation | The System identifies and analyzes the impact of the impact of mobile Service R .
. degradation Impact . k . . . analyzes impact of determined
Analysis . 10% (e.g., throughput, latency ...) on user performance degradation, using Al models degradation using dynamically .
Analysis . . A . ; . L . performance degradation, based on
experience or SLA compliance in the without human intervention. programable policies, but requires N
. . . based on predefined rules human
mobile network? human confirmation to proceed. expertise

DI

+ ANALYSIS PROCESS
0z CORE CONCLUSIONS
3 RECOMMENDATIONS

oy RISK CONTROL WARNING

o5 OVERALL WORKFLOW DIAG...

CORE CONCLUSIONS

DL TCP re-transmission increases ~60 % from low- to high-load cells, indicating radio or scheduler congestion.
&
Web and streaming QoE drop 15-22 %, breaching acceptable thresholds in the top quartile.

Y THROUGHPUT IMPACT IS SERVICE-SPECIFIC

Streaming throughput falls 16 %, while web-page throughput declines only 2 %, suggesting video flows are more elastic to
load.

& STATISTICAL SPREAD WIDENS

Standard deviation of re-transmission metrics increases in high-load quartiles, flagging outliers needing immediate
optimisation.

By opening the reports, the
System identifies and analyzes
the predicted impact of
degradation on user
experience. Within the
generated report, the System
provides detailed predictive
conclusions on how
performance shifts will affect
SLA compliance and user
satisfaction across the
designated areas.

Telkomse

S
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Service Performance Degradation Impact Analysis

Telkomsel

SCBD Park(dG)

Reset Details-5CBD Park

Legend

+ Taz{Proportion of... CEl Trend

[0,20)
[20,30)
[30,40)
[40,50)
[ 50,101 )

e &8 @

~ Cell(Potential det... f‘.

i
10,40)
[40,80) \

[80,120) YW

]

[ 120, 160)
[ 160, +e=)

-“"“\
é v Grid(Poor-QoE o..

10,20)
[ 20,50)
[ 50, 80)
[ 80, 100)
[100, +e=)

Trend of Potential Detractors

In addition, the business dashboard also provides an analysis of the impact on the Service Performance Degradation Impact Analysis capability.

Following the Jakarta macro-region management previously demonstrated, the System enables deep-dive analysis from poorly performing areas down to Cell-level
guality management. Within the system’s visualization, the redder the table cells, the more severe the predicted service performance degradation.The System
categorizes degradation impact into three predictive dimensions: Business, Experience, and Network.
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Root Cause Analysis

Telkomse

[ ] [ ] [ ] [ ]
Service Performance degradation Demarcation & Root Cause Analysis e
Cognitive . - . . . . . .
Activity Service Capability Weight Questions Option A Option B Option C Option D
Performance data
Service Performance . . IThe System isolates and analyzes the root . and alarms are
. How does the System isolate the root cause of [The System isolates and analyzes the root cause of ) ) ) _—[The System isolates & analyzes
. degradation . R . . ) ; cause of mobile Service degradation using X manually
Ana|y5|s ) 10% Service degradation across the network mobile Service degradation across network domains . L performance degradation Root
Demarcation & Root R N . ; . . dynamically programable policies, but ¥ analyzed to
R domains (i.e.: RAN, transport, and core)? using Al models, without human intervention. . ) . Cause, based on predefined rules R
Cause Analysis requires human confirmation. determine the
root cause.
Real-time tracking Browser Reasoning Implementation Documents
EFf Shen Fo-SampIE T v Time window for analvsis W
% ~ lanis " & day A n Selected:Single day (2/6/2026)
Top-1 trigger per analysis-group cell for grouping
2.4. Tools to call " Granularity of root-cause output W
Selected:Per cell (cgisai)
ge ate "_""-E'--1_;'-'.l'_-E"' nnrm co mnn a
0 [ 2026020617:13:54
I n e
a ole Thought for 13 min 46 sec >
repart_rafinsment — A rep
3. Todo list il Root-Cause Analysis Report
e High-VIP (HVC) Detractor Cells — South Jakarta, 6 Feb 2026
D -t_ P & validi . Executive Summary
ata 103 |ﬂg vaila Ity SCFEEI"III'!E} Problem Context: Single-day snapshot (6 Feb 2026) acr...
oad 01_jakse|_detractor for 2026-01-29 into pandas
ith ese
Cast numenc columns to float/int; fiag impassble values (eg. nega = % ol Root-Cause Analysis ..
Define analysis vs control groups
Create boolean column is_target = (lcei detractor user_ count access_hve_count View All Files >
Permict y eached tables target_af, control_d ) Qut=  /f, i) i}
Anomaly significance validation
Run -sample t-test {or Mann-Whitne) ei_detrac £l t between targe o

Significance test per trigger

Trigger metric candidate set

sketch (on paper) mapp

_ohen's alue print interpratatio

ing triggers — core metnc for

The System autonomously isolates the root cause of service degradation
across network domains. Within the predictive report, RCA results and

remediation suggestions are provided. By integrating with the business
dashboard, users can export detailed tables to view specific root causes
and granular diagnostic data.



Intent Translation
& Fulfilment

SERiE I.’erf.urmance Service Performance SemilEs P.erformance Service Performance Solution Solution Evaluation Solution
Monitoring & d dati dicti degradation Impact degradation Demarcation & 5 o > >
teRradationiDEtection R R JAnalysis Root Cause Analysis Generation & Decision making Implementation

Service Performance degradation Demarcation & Root Cause Analysis

sl Root-Cause Analysis Report

. Key Insights
Streaming QoFE degradation is geographically pervasive and tops the group-level Z-sum.
TCP retransmission features in 521 cells, indicating radio-quality 15sues.
No kecamatan is immune; however, KEBAYORAN LAMA contains the largest cluster of impacted cells.

® Recommendations & Action Plan
Radio-layer sweep in KEBAYORAN LAMA focusing on CQI distribution and TCP retransmission rates.
Streaming CDN node health check and initial congestion window tuning for HTTP-based services.
QoE-based handover thresholds to retain HVC users on best-serving cells during busy hours.
Continuous per-cell monitoring using the attached topl_trigger_per_cell.csv for daily tracking.

/. Risk Control Warning
Analysis limited to single-day snapshot; temporal persistence of triggers should be validated over a 7-day rolling window before capital investment.
Data Lineage
All figures and tables are directly extracted from the files listed in file_paths_nopy.tst; no external data were introduced.

The complete analysis flowchart is as follows.

analysis flowchart html

User Question
Root-cause of HVC
detractor cells

Raw Data
raw_20260206.csv

l

Filtar H\/M>N R

Telkomse
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Intent Translation SR e E Service Performance S [EREAREED Service Performance Solution Solution Evaluation Solution
5 Monitoring & 8 o degradation Impact degradation Demarcation & > o 0 >
& Fulfilment et ipereeton degradation Prediction PREREE Root Cause Analysis Generation & Decision making Implementation

: : : : Telkomse
Service Performance degradation Demarcation & Root Cause Analysis e

Problem 1D UCType Objectid DaglD  LlcauselD L2causeiD LicauselD Cause Category Cause SubCategory Reason MOINFO  PMINFO

RIWO26010500009335700001 Worst Cell Management 144417-23 DXKL2MG 10 1003 COPYPHQR RSFSSISN_FINAL  Network Structure Load Imbalance Quality - Unbalance Load Intrafreq Neighbor st Downlink Average Throughput (Mbps)(Mbps)®,"1.99")
RIWO26010500009935700001 Worst Cell Management 144417-23 DXKL44G 5 500  COPYZBAP RPFTAUOW FINAL  ResourceCapacity  RadioResourcelimitation  Quality- Low Throughput High User link Average Throughput (Mbps)(Mbps)”,"2.74°],[*2026-0
RIWO26010500005335700001 Worst Cell Management 143417-23 DXKL244G 10 1000 ROSBFTIB_FINAL Network Structure Overshooting Coverage Self Overshoot iJ","3.61"],["2026-02-05 04:00:00","CELL", "ENODEBID=1444
RIWO26010500009335700001 Worst Cell Management 14441723 DXKL44G 6 604 RYZAVPCI_FINAL Parameter Configuration Scenario-Specific Parameter  Low Throughput - Improper Parameter  TYPE_EPF™], wnlink Average Throughput (Mbps){Mbps)", "1.12"],["20;
RIWO26010500009935700001 Worst Cell Management 148417-23 DXKL2MG 10 1003 COPYMZPV_RSFSSISN_FINAL  Network Structure Load Imbalance Quality - Unbalance CoSector s Downlink Average Throughput (Mbps)({Mbps)”,"1.99],
RIWO26010500009335700001 Worst Cell Management 144417-23 DXKL244G 0 0 COPYPTOQ_RGILEAVV FINAL Other Issue Other lssue High CCE Failure ywnlink Average Throughput (Mbips)(Mbps)®,"4.12"],[*20:
RIWO26010500005335700002 Worst Cell Management 144020-21 DXKL244G 10 1003  COPYMZPV_RSFSSISN_FINAL  Network Structure Load Imbalance | Quality - Unbalance CoSector | s Downlink Average Throughput (Mbps)(Mbps)","1.82"],
RIWO26010500009935700002 Worst Cell Management 144020-21 DXKL24G 10 1000 ROSBF7JB_FINAL NetworkStructure  Overshooting Coverage self Overshoot §)","3:12°]]["2026-02-06 05:00:007, "CELL", "ENODEBID=144
RIWO26010500009335700002 Worst Cell Management 144020-21 DXKL244G 0 0  COPYPTOQ_RGILEAVV_FINAL Other lssue Other Issue High CCE Failure winlink Average Throughput (Mbps)(Mbps)","3.127),[*20:
RIWO26010500005335700002 Worst Cell Management 144020-21 DXKL284G 10 1003  COPYPHQOR RSFSSSSN FINAL  Network Structure Load Imbalance Quality - Unbalance Load Intrafreq Neighbor sr Downlink Average Throughput (Mbps)(Mbps)”,"1.82],|
RIWO26010500009335700003 Worst Cell Management 144365-41 DXKL244G 11 1101 RXDOTMIK_FINAL Coverage and Quality DL Weak Coverage MR - Weak Coverage winlink Average Throughput (Mbps)(Mbps)®, "4.14"], (202
RIWO26010500009335700004 Worst Cell Management 144399-31 DXKL2MG 10 1001 COPYSIZ2 RWISIGBH FINAL  Network Structure Overlapped Coverage High PRB And Overlapped mwnlink Average Throughput (Mbps)(Mbps)®,"2.22°],[*20:
RIWO26010500003335700004 Worst Cell Management 14439931 DXKL244G 0 0  COPYPTOQ_RGILEAVV_FINAL Other Issue Other Issue High CCE Failure wnlink Average Throughput (Mbps)(Mbps)”,"2.227,["20:
RIWO26010500009935700004 Worst Cell Management 144399-31 DXKLJMG 5 500  COPYGGMZ_RISSISIF_FINAL  ResourceCapacity  Radio Resource Limitation Engineering - High PRB Sector s Downlink Average Throughput (Mbps)(Mbps)","2.22"),
RIWO026010500005335700004 Worst Cell Management 144395-31 DXKL2MG 10 1003  COPYMZPV_RSFSSSSN FINAL  Network Structure Load Imbalance Quality - Unbalance CoSector #r Downlink Average Throughput (Mbps){Mbps)*®,"2.22°],|
RIWO26010500009335700005 Worst Cell Management 144094.91 DXKL244G 10 1000 RO58F7)8_FINAL Network Structure Overshooting Coverage Self Overshoot iJ","3.76"].1"2026-02-05 07:00:00","CELL", "ENODEBID=144(
RIWO26010500009335700005 Worst Cell Management 14403491 DXKL244G 0 0  COPYPTOQ_RGILEAVV_FINAL Other Issue Other Issue High CCE Failure wenlink Average Throughput (Mbps)(Mbps)","3.48"],[*20:
RIWO26010500009935700005 Worst Cell Management 144094-91 DXKL4G 6 604 RYZ4VPC)_FINAL Parameter Configuration Scenario-Specific Parameter  Low Throughput - Improper Parameter  YPE_EPF],['nlink Average Throughput (Mbps)(Mbps)","1.35"],*202¢
RIWO26010500009335700005 Worst Cell Management 144034-91 DXKLMG 5 500  COPYGGMZ_RISSISIF FINAL  ResourceCapacity  Radio Resource Limitation Engineering - High PRB Sector w Downlink Average Throughput (Mbps){Mbps)","1.457]
RIWO26010500009335700005 Worst Cell Management 144054-91 DXKL24G 10 1003 COPYMZPV_RSFSSSSN_FINAL  Network Structure Load Imbalance Quality - Unbalance CoSector st Downlink Average Throughput (Mbps)(Mbps)®, 145",
RIWO26010500009935700005 Worst Cell Management 144094-91 DXKL44G 8 803 RIPIO6UV_FINAL Signalling Procedure Handover Failure Quality - HO Dragging \ge Throughput (Mbps){Mbps|”,"3.76"].[*2026-01-05 07:X
RIWO26010500009335700006 Worst Cell Management 144881-31 DXKLX4G 5 500  COPYGGMZ_RUSSISIF FINAL  ResourceCapacity  Radio Resource Limitation Engineering - High PRB Sector s Downlink Average Throughput (Mbps){Mbps)","4.487],
RIWO26010500009335700006 Worst Cell Management 144881-31 DXKL2MG 10 1003  COPYMZPV_RSFSSISN FINAL  Network Structure Load Imbalance Quality - Unbalance CoSector st Downlink Average Throughput (Mbps)(Mbps)*,"4.48"] |
RIWO26010500009335700006 Worst Cell Management 14488131 DXKL244G 10 1003 COPYPHQR _RSFSSSSN_FINAL  Network Structure Load Imbalance Quality - Unbalance Load Intrafreq Neighbor w Downlink Average Throughput (Mbps)(Mbps)®,"4.48"]
RIWO26010500009335700006 Worst Cell Management 144881-31 DXKL244G 10 1000 ROSBF7JB_FINAL Network Structure Overshooting Coverage Self Overshoot i)","4.48"],["2026-02-06 11:00:00","CELL", "ENODEBID=1448
RIWO26010500005335700007 Worst Cell Management 144002-12 DXKL244G 0O 0  COPYPTOQ_RGILEAVV_FINAL Other Issue Other Issue High CCE Failure wenlink Average Throughput (Mbps)(Mbps)", "4.87°,[*20:
RIWO26010500005935700007 Worst Cell Management 144002-12 DXKL2S4G 10 1003  COPYPHOR RSFSSISN FINAL Network Structure Load Imbalance Quality - Unbalance Load Intrafrea Nelghbor s Downlink Average Throughout (MbosliMbos)™.*2.28"1.1



Solution
Generation

Solution Generation

Cognitive . - . . . . n .
Aftivity Service Capability Weight Questions Option A Option B Option C Option D
.. ) IThe System generates corrective actions to address IThe System generates corrective actions [The System suggests corrective Solutions are
Decision How does the System generate solutions to X . . X . > L . )
. . . L . : mobile Service degradation and continuously learns using dynamically programable policies [actions based on predefined rules.[manually created
Solution Generation 15% address Service degradation in mobile Services k X . . - .
) from past resolutions using Al models, without human |based on prior resolutions but requires based on human
based on root cause analysis | . ) . . .
intervention. human confirmation before execution. lexpertise

DI CORE CONCLUSIONS

DL TCP re-transmission increases ~80 % from low- to high-load cells, indicating radio or scheduler congestion.
B
RECOMMENDATIONS
SETTTEIL Web and streaming QoE drop 15-22 %, breaching acceptable thresholds in the top quartile.

THROUGHPUT IMPACT IS SERVICE-SPECIFIC

Streaming throughput falls 16 %, while web-page throughput declines only 2 %, suggesting video flows are more elastic to
load.

STATISTICAL SPREAD WIDENS

Standard deviation of re-transmission metrics increases in high-load quartiles, flagging outliers needing immediate
optimisation.

RECOMMENDATIONS

Prioritise additional carriers or small-cell infill at cells whose user count sits in the top quartile and re-transmission > 1%
SCHEDULER TUNING
Investigate DL RLC re-segmentation and outer-loop link-adaptation settings where re-transmission delta exceeds +50 %.

Enable adaptive video-bit-rate throttling or TCP-proxy buffering when access_user_count crosses the 75th-percentile
threshold observed per sub-district.

Based on the identified root cause, the System
generates several key corrective actions to
address the service degradation. This process
leverages Al models to ensure the solutions are
tailored to the specific cross-domain issue
identified.

Telkomse
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Solution Evaluation

& Decision making

Telkomsel

S I t . E I t . & D isi k ] o
Cognitive . - . . . . . .
. . Service Capability Weight Questions Option A Option B Option C Option D
Activity
e System evaluates multiple remediation options, e System assesses remediation options [Remediation options, ris!
IThe Syst luat Itipl diat t The Syst diat t R diat t k
a-A olution Evaluation ow does the System evaluate solution an analyzes risk and trade-offs, and selects the bes usin namica rogramable policies  [assessment and selection o
e Solution Evaluation & 20% How does the Syst luate solut d | k and trade-off: d selects the best d Il bl | t and select f
. . (] . . . q q q of . . . .
Decision making decide on the best solution to implement ? solution using Al models, without requiring human and recommends the optimal choice, but [appropriate solutions are
decision-making. requires human approval. manually done
e < @ KPI Query (& Experience Problem Management 5 & Y R
A
= Current Problems  Closed Problems
& [ select All Close Advanced Parameters Task Type | Single ~ Last Generated At | 2026-01-04 - 2026-02-06] l @ m o9
- Object Name Q. ObjectlD +Q ObjectType =¥ RAT 7V Vendor + 7 ProblemType O Symptom Started At =7 Auto Diagnostic Status + ¥ Auto Diagnosis Result + ¥ Auto Decision Status + ¥ Auto Decision | Th e Syste m eva | u ates
E_JKU082MR1_Greenbayapartment-MAC_MRO2 135082-63 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched H H H H
_ multiple remediation options
N_EPE223EL1_JKU111_KerapuPenjaringan_EL17 135111-71 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched . . .
by simulating potential
E_JKU0B2ML1_Greenbayapartment-MAC_ML02 135082-61 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched
= E_JKB169TL1_Kosambikldrs_TL11 131169-11 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched o Utco m e S . It p rOVI d e S
& E_JKU292HT1_llinspeksiBTSH-TBG_HTO1 135292-12 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched forecasted results for each
. E_JKU292HL1_JlinspeksiBTSH-TBG_HLO1 135292-11 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched H H
S implementation (e.g.,
C_JBX253VE1_Aptgreenparkviewf-MAC_VE02 621253-24 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Not Matched " . . .
@ ‘ : - Predicted gain for Solution
E JKB722MT1_Citragardencity2-STP_MT03 131722-32 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Not Matched
o n
o E_JBX284MT1_Relocsetia7Cengkareng-PTI_MTO01 621284-12 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched 1 ) a nd a utonomOUSIY
E_JKU533MT1_Bandenganutr_MT01 135533-12 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched recom mends Option 1 as the
E_JKB817VE1_Jalandesapegadungan-TBG_VEO3 131817-34 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Not Matched . .
best solution based on risk
E_JKPS50MT1_Hoteldias-STP_MTO1 132950-12 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched .
E_JKP350ML1_Hoteldias-STP_MLO1 132950-11 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched a nd tra de-Off a na |ySIS’
E_JBX279HL1_JigununggalungungryBTSH-TBG_HLO3  621279-31 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched wit h out re quiring h uman
E_JKU292HE1 JlinspeksiBTSH-TBG_HEO1 135292-14 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Not Matched dec I S I 0 n_ ma kl ng.
E_JKU292HR1_JlinspeksiBTSH-TBG_HRO1 135292-13 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched
E_JBX099ML1_RAYADAANMOGOT-IBS_MLO3 621099-31 CELL LTE HUAWEI High Loading 2026-01-26 00:00:00 Success Matched Success Matched

BN Total 7005 1 2 3 4 0 351 > 20/page v Go to 1
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315
316
317
318
319
320
321
322
323
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331
332

335
136
337

138

Service Performance
Monitoring &
degradation Detection

Service Performance
degradation Prediction

= IS I

E JKB169TL1 Kosambikldrs TL11

E JKB169TL1 Kosambikldrs TL11

E JKB169TL1_Kosambikldrs TL11

E_JKB169TL1_Kosambikldrs_TL11
E JKUOB2ML1 Greenbayapartment-MAC MLO2
E_JKUOBZML1 Greenbayapartment-MAC_MLO2
E_JKUOB2ZML1 Greenbayapartment-MAC_MLOZ2
E JKUOB2ML1 Greenbayapartment-MAC _MLO2
N_EPEZ23EL1 JKU111 KerapuPenjaringan EL17
N_EPE223EL1 JKU111 KerapuPenjaringan EL17
N_EPEZ223EL1 JKU111 KerapuPenjaringan EL17
N_EPE223EL1 JKU111 KerapuPenjaringan_EL17
E JKUOB2MR1 Greenbayapartment-MAC_MR0O2
E_JKUOB2MR1_Greenbayapartment-MAC_MRO2
E JKUDOBZMR1_Greenbayapartment-MAC_MRO2
E JKUOB2ZMR1_Greenbayapartment-MAC_MROZ

Prahlem | ist Rant Caiise Netails

Service Performance
degradation Impact

CQIADJALGOSWITCH

Nerisian Solitinn Netails

Service Performance

degradation Demarcation &

Solution Evaluation & Decision making

'Ielkomse&
| R 18 | ST U v W
CELLCQIADIALGO LTE MOD LOCALCELLID 11 INITDELTACQI
CELLDLSCHALGO LTE | MOD | LOCALCELLID 11 HIGHIBLERTARGETTESIDXTHLD
CELLDLSCHALGO LTE MOD LOCALCELLID 11 CQIADIINITIALSTEP
CELLALGOSWITCH LTE MOD LOCALCELLID 11 CQIADJALGOSWITCH
CELLDLSCHALGO LTE MOD | LOCALCELLID 61 CQIADIINITIALSTEP
CELLDLSCHALGO LTE MOD LOCALCELLID 61 HIGHIBLERTARGETTBSIDXTHLD
CELLALGOSWITCH LTE MOD LOCALCELLID 61 CQIADIALGOSWITCH
CELLCQIADIALGO LTE MOD | LOCALCELLID 61 INITDELTACQI
CELLCQIADIALGO LTE MOD LOCALCELLID T1 INITDELTACQI
CELLDLSCHALGO LTE MOD LOCALCELLID 71 HIGHIBLERTARGETTBSIDXTHLD
CELLALGOSWITCH LTE MOD LOCALCELLID Ti COIADJALGOSWITCH
CELLDLSCHALGO LTE MOD LOCALCELLID 71 CQIADIINITIALSTEP
CELLDLSCHALGO LTE MOD LOCALCELLID 63 HIGHIBLERTARGETTBSIDXTHLD
CELLDLSCHALGO LTE MOD . LOCALCELLID | 63 CQIADIJINITIALSTEP
CELLCQIADIALGO LTE MOD LOCALCELLID 63 INITDELTACQI
CELLALGOSWITCH LTE MOD LOCALCELLID 63 CQIADIALGOSWITCH
I MMI Serints | i d T




Solution
Implementation

Telkomse

Solution Implementation
Cognitive . - . . . . . .
Activity Service Capability Weight Questions Option A Option B Option C Option D
How does the System implement solution and IThe System implements the selected corrective action [The System applies corrective action and |Implementation and fallback
Execution Solution Implementation 10% apply fallback mechanisms in case of solution and triggers fallback mechanisms in case of failure, ifallback mechanisms using pre-defined handling are manually executed
failure? without human intervention rules, based on human approval.

The System automatically implements the selected script while simultaneously monitoring relevant KPlIs. If the System identifies any KPI
anomalies post-implementation, it automatically triggers fallback mechanisms to restore the network state, completing the closed-loop without
human intervention.

2 “trackingId":

"3fedafée-d5c2-4bof-bBA9-7567ecBbeb7 1"

Response

OQutput

14 "distributedTask": | "

15 “taskName": “testing RAN_Paramster”,

16 *1d": 3379787,

17 “lastModified": “2025-12-@1723:28:22 256+07:08"
18 “state™: "COMPLETED",

19 "taskId": 4194,

28 - “events”

21~ “timestamps": |

22 "RECEIVED": 1764686480807,

23 "COMPLETED™: 1764686582256,

"QUEUED": 1764606480788,
"STARTED": 1764606401177,
"ERROR" P

-== Written to server (20260206 19:56:33) -=-—==——=—emeecccecceeccsece e s ————
MOD CELLALGOSWITCH:LOCALCELLID=12, DLSCHSWITCH=FREQSELSWITCH=0;

=== Read from server |{20260206 19:56:33) |-==—===========cc==ccccccccccc===========
o E_PLGA07_TegalBinangunlZ-DMT 2026-02-06 19:56:32

oaM #30847707%

£%/*1885134394*/MOD CELLALGOSWITCH:LOCALCELLID=12, DLSCHSWITCH=FREQSELSWITCH=0;%%
RETCODE = 0 Operation succeeded.

—-——— END

=== Written to server (20260206 19:56:33) ———————mc—c—ccccccccc—c e c e e ————————
MOD CELLDLSCHALGO:LOCALCELLID=12, RBGALLOCSTRATEGY=0, RBPRIMCSSELECTRATIOTHD=0;
=== Read from server (202600200 192002 33) i o s o i i i - -

* & E_PLG407_TegalBinangun2-DMT 2026-02-0& 19:56:33
oM #308477080

%$%/%1885134396*/MOD CELLDLSCHALGO:LOCALCELLID=12, RBGALLOCSTRATEGY=0, RBEPRIMCSSELECTRATIOTHD=0:%%

RETCODE = 0 Operation succeeded.

— END .




. - Telkomsel
Solution Implementation

More evidence for auto execution Log

1", "status" : "EXECUTED","updateTime":"2026-082-06T16:37:23.3952" , "attributes":[{"name": "ala2SearchThresholdRsrp", "suppliedvalue":"-168"}]},{"id":198e7841, "typ
e":"update”,"fdn" : "SubNetwork=0NRM_ROOT_MO, SubNetwork=LTE_EnodeB ,MeContext=BGE@36MM2-PINTUSONA ManagedElement=BGEA36MM2-PINTUSONA , ENodeBFunction=
1,EutranCellFDD=BGE@36MF1,UeMeasControl=1,ReportConfigas=

11", "status”: "EXECUTED", "updateTime" :"2026-02-06T16:37:23.396Z", "attributes”:[{"name":"as5ThresholdiRsrp”, “suppliedvalue”:"-97"}]},{"id" :19887842, "type": "updz
te”,"fdn" : "SubNetwork=0NRM_ROOT_MO,SubNetwork=LTE_EnodeB,MeContext=BGE@36MM2-PINTUSONA ,ManagedElement=BGE@36MM2-PINTUSONA ,, ENodeBFunction=
1,EUtranCellFDD=BGE@3EMEL,UeMeasControl=1,ReportConfigSearch=

1","status" : "EXECUTED" ,"updateTime":"2026-02-06T16:37:23.396Z", "attributes”:[{"name": "ala2searchThresholdRsrp"”, "suppliedvalue":"-168"}]},{"id":198e7843, "typ
e":"update","fdn": "SubNetwork=0ONRM_ROOT_MO,SubNetwork=LTE_EnodeB,MeContext=BGE@36MM2-PINTUSONA ,ManagedElement=BGEO36MM2-PINTUSONA , ENodeBFunction=
1,EutranCellFDD=BGE@3EMF1,UeMeasControl=1,ReportConfigAs=

1","status™: "EXECUTED", "updateTime”:"2826-82-86T16:37:23.397Z","attributes”:[{"name" :"a5ThresholdiRsrp”, "suppliedvalue”:"-97"}]}], " _links":{"last”:{"rel”:"1
ast”,"href":"https:\/\/ran9enm@l.telkomsel.co.id\/bulk-configuration\/vi\/import-jobs\/jobs\/47878\/operations?offset=e8limit=258
Bexpand=failures8expand=attributes"},"self":{"rel":"self"”,"href":"https:\/\/rangenmel.telkomsel.co.id\/bulk-configuration\/vi\/import-jobs\/jobs\/4787e
\/operations?offset-e&limit=2588expand=failures&expand=attributes”},"job":{"rel":"job", "href": "https:\/\/ran9enmel.telkomsel.co.id\/bulk-configuration\/vi
\/import-jobs\/jobs\/a787@?expand=failures&expand=attributes”}, "first":{"rel"”:"first"”, "href”:"https:\/\/ransenmel.telkomsel.co.id\/bulk-configurationivi
\/import-jobs\/jobs\/4787e\/operations? _;gjzaalimitzzEE&txpand:fgilg[gigggggng=attributes"}}}

oo sk st On
el Trrenels T Callrop e dnerrsten i he ol or For scenarios where optimization fails to meet expectations, the System utilizes a
. o pre-defined KPI-based rollback mechanism; if the post-configuration KPIs fail to

Relative Threshold for E-RAB Setup Success Rate deterioration within the whale day: 0.2
Relative Threshold for Intra-frequency Handover Out Success Rate deterioration within the whole day: 0.2 reaCh the des'gnated th reShOIds; a ro”baCk IS automatha”y trlggered to restore
Relative Threshold for Inter-frequency Handover Out Success Rate deterioration within the whole day: 0.2 th e p revio us sta b I en etwo rk State .

Relative Threshold for Downlink Average Throughput detericration within the whole day:

Relative Threshold for RRC Setup Success Rate deterioration within the whole day: 0.2
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