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RAN Energy Efficiency Optimization Questionnaire

In this presentation, the evidence shown is based on Sub-scenario 2, which was used to validate the autonomy level of 3.39.

Cognitive . ors . . Original Compensated Overall
Process Flow . . . Service Capability Weight Question Answer - -
Activity score score Score
, How does the System translate the RAN Energy saving intent to the RAN energy saving related control
Intent Translation 15% , , B 3 3
information?
Intent
Intent Fulfillment & Evaluation 10% How does the System evaluate RAN energy saving intent fulfilment? B 3 3
RAN Energy Saving Information , , ,
Awareness Collection 10% How does the System collect RAN energy saving related information? A 3 3
RAN Energy Saving Issues
Identificaﬁin : 10% How does the System identify energy saving issues? A 4 4
RAN Energy
Efficiency RAN Traffic & Performance o How does the System predict traffic load and network performance that can be used for energy saving 3.39
Optimization - 10% S A 4 4
Prediction solutions?
Analysis
RAN Energy Saving Issues
Demarcation & Root Cause 10% How does the System demarcate energy saving & performance issues and analyze their root cause? A 4 4
Analysis
, , How does the System generate the recommended RAN energy saving solutions to solve the identified
Solution Generation 15% . B 3 3
energy saving issues?
Decisi Solution Evaluation & Decision 10% How does the System evaluate energy saving solutions and decide on the best solution to be B 3 3
ecision
Making ° implemented?
Execution |Solution Implementation 10% How does the System implement solution that can resolve identified energy saving issues? A 2 3
Note 1: Scores are automatically calculated by formulas, which cannot be changed. 3.39




) Cognitive Activity_ Intent (Intent Translation)

Cognitive Activity Service Capability Weight Questions Option A OptionB OptionC

Based on RAN energy saving Intent defined by

How does the System translate the RAN Energy |[Human, the System automatically selects The System can automatically generate
saving intent to the RAN energy saving related |candidate energy-saving objects(e.qg. RAN energy saving related control
control information? NE/CELL)and generates the RAN energy information -through the execution of
RAN energy saving intent includes RAN energy [saving related control information basedon  jpredefined Rules. :
. o . : RAN energy saving related control
: o saving targets and performance targets the RAN energy saving intent, without Human JHuman manually select candidate : : :
Intent Intent Translation 15% : : . . : : information are manually defined
(including but not limited to RAN UE Intervention. energy-saving objects(e.g. NE/CELL) based on expertise
Throughput Targets). The system can automatically explore the and confirm the RAN energy saving P
Notel: Human defined policies can overwrite  |energy saving gains and performance impacts jrelated control information based on
the automated selection of energy saving to support human continuous adjustment of jthe RAN energy saving intent.
candidate objects intent targets to achieve optimal energy saving

effect and performance.

Currently, the iPowerStar can set parameters based on our requirements and generate final energy-saving suggestions.
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@ Q LimaEste PHASEO1 W Region Overview 7841 cells  Performance Insight 30308 / 138447 advice  Policy Settings 0 cell policies [MeJodylvETiTe RS ET 6 running tasks
Region Overview 7841 cells  Performance Insight 30308 / 138447 advice [CI[TaATZaililef] R INeT [ Optimization Details 6 running tasks
Watt Master v u:@xLTE Intelligent Shutdown Saving 2 0 [_n@ Exceptions C' @
! Exception severity LTE Intelligent Network Energy Savin
(%) GSM Intelligent Network Energy Sa... Intelligent Carrier Shutdown RF Channel Intelligent Shutdown Symbol Shutdown RF Channel Dynamic Muting i 9 9y 9
{0 UNTS intelligent Neworc Energy. S © Intelligent carrier shutdown (O Dynamic power-off of carriers in the same coverage (O LTE overlap neighboring cell @ @ >>
(C8) Adaptive Power Reduction O Co-coverage neighboring cell auto-learning RiEfer 2@ Operational Optimization System Policy
) Policy Poli
(@) LTE Intelligent Shutdown Saving 2025-08-24 2025-08-25 2025-08-26 2025-08-27 2025-08-28 2025-08-29
Optimization Advi 00:32:26 00:31:48 00:32:06 00:31:39 00:31:57 00:31:56 E ; : z : =
. < ptimization Advice = ot = o L 2 > Select Energy Saving Mode | @ Energy saving first : @ View advanced parameters | & =] ’ E Template ‘ ‘ 3 Import Template H [2 Export Template
(C%) NR Intelligent Network Energy Savi... 7 el bt b e L : ]
- Total/Successful/Failed 5975/5937/38 5895/5866/29 5890/5843/47 5815/5777/38 5694/5526/19 5826/0/0
- - - ES
() Multi-RAT Intelligent Network Ener... - v Intelligent Carrier Shutdown
© CRIYRY 2 2« B8BCC GG &= Exception types
O Execution St... 4 Acknowledg... 4 Acknowledge Status 4  Scheduled Date 4  Week 4 eNodeB Name 4 eNodeB ID 4 cellcGl &+ ©® 500 ;Optimization type for intelligent carrier shutdown: ® Carrier shutdown and dynamic carrier shutdown v ‘
7 TR
O 3 (] Automatic acknowle... 2025-08-30 Saturday 0135005_LM_Hua... 5005 716-17-500.. & 400 Carrier shutdown type:
O ® (4 Automatic acknowle... 2025-08-30 Saturday 0130142_LM_Caja... 142 716-17-142- 300 Fixed energy saving period configuration: O Yes O No |
O (] Automatic acknowle... 2025-08-30 Saturday 0130142_LM_Caja... 142 716-17-142.. 200 . . . .
e Energy saving time window for carrier shutdown: ‘ 00:00:00~00:59:59&01:00:00~01:59:59&02:00:00~02:59:59&03:00:00~03:59:59&04:00:00~04:59:59... v ‘
o e © Automatic acknowle... 2025-08-30 Saturday 0130142_LM Caja... 142 716-17-142.. 100
0 0 4 0 ) "70 *Cell type with dynamic shutdown: ‘ Outdoor cells ¢
O 1@ o Automatic acknowle... 2025-08-30 Saturday 0130142_LM_Caja... 142 716-17-142.. ! & g % S Eo .:Pi\ﬂ .
- & & S B &8 : :
& N & £ o . \
O e © Automatic acknowle... 2025-08-30 Saturday 0130142 LM _Caja... 142 716-17-142.. & & < Special cell type available for ES: ‘ ; ‘
0 @) o Ao acknowiass BootiaD Satiirtlay 0130142 LM Caja... 142 716-17-142 @ Energy saving is not recommended for special cells. If energy saving is conducted for a special cell, the KPIs of the cell may deteriorate.
@) -08- _LM_Caja... -17-142..
O e © Automatic acknowle... 2025-08-30 Saturday 0130142_LM _Caja... 142 716-17-142.. KRl eValtiatiorn & *Participate in multi-RAT correlated energy saving: O Yes © No
d @) 0o Automatic acknowle... 2025-08-30 Saturday 0130142 LM _Caja... 142 716-17-142.. Inter-site distance threshold for engineering parameter-based overlapping coverage judgment (Meter): ‘ 300 — ‘
O hod] o Automatic acknowle... 2025-08-30 Saturday 0130142_LM_Caja... 142 716-17-142.. -
3 Azimuth threshold for engineering parameter-based overlapping coverage judgment (Degree): ‘ 30 = ‘
O ‘;_@_{ o Automatic acknowle... 2025-08-30 Saturday 0130142_LM_Caja... 142 716-17-142.. N
O @] (] Automatic acknowle... 2025-08-30 Saturday 0130142_LM _Caja... 142 716-17-142.. I Cross-operator intelligent power-off of carriers in RAN sharing scenarios: O Yes ©O No
O '®! & Automatic acknowle... 2025-08-30 Saturday 0130142_LM Caja... 142 716-17-142.. I I I I i | Optimization-forbidden frequency: ‘ \ ‘ ‘
i v I {
4 " l I B *Automatically generate shutdown policies: O Yes © No

Total records: 5846 | 20/page~ | () @ 2 3 4 ... 293 (5 1 Go Shutdown-forbidden frequency for carrier shutdown: ‘9285 H ‘ -



) Cognitive Activity_ Intent (Intent Fulfillment & Evaluation)

Cognitive Activity Service Capability Weight Questions Option A OptionB OptionC

The system automatically evaluates and The system automatically evaluates
: : o How does the System evaluate RAN energy generates an intent fulfillment report and generates an intent fulfillment ntent Fulfilment is manually
Intent Intent Fulfilment evaluation 10% o : . . . : . :
saving intent fulfilment? including targets fulfilment status, based on freport (including targets fulfilment >valuated
intent. status) based on intent, but human

confirms the evaluation result

For the intra-RAT inter-frequency multi-site energy saving scenario, the system will automatically report the KPI, and gains based on the intent.

J Automatically identifies whether the target cluster meets the requirements. ] Summarize energy efficiency results

According to the intent, we can set target thresholds and KPI thresholds to be monitored, The figure on the right S,hOWS thg energy efficiency summary which
all energy-saving areas are displayed in different colors and labels based on actual energy- can be obtained by province or district.

saving conditions, as shown in the left figure, but finally need human to check whether Also, we can export the relative report.

these cluster arrive to the meeting.

Management X Energy Saving Gain Visibility X
Total Energy Saving Gain Energy Saving Comparison Comparison of Energy Consumption and Traffic RAT 26 3G
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Settings — 26
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; e T 1K
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: 800
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08-22 08-23 08-24 08-25 26 08-27
[]  SgNBAddition Success Rate 2G Previous @ 26 Latest 3G Previous @ 3G Latest 4G Previous [ 4G Latest 5G Previous [ 5G Latest
[[]  SgNB-Triggered Abnormal SgNB Release Rate
[] DLPRB Usage



) Cognitive Activity_ Awareness (RAN Energy Saving Information Collection)

Cognitive Activity Service Capability Weight Questions

Option A

Option B OptionC OptionD

How does the System collect RAN energy
saving related information?

RAN energy saving related information
includes but not limited to energy

10% |efficiency measurements, e.q. Data
Volume measurement and performance
data, network configuration data e.q.
energy saving state and environment
data e.qg. electronic map, site location.

RAN Energy Saving

Awareness ) )
Information Collection

RAN data auto collection

NE sites performance data (counters) and configuration will Periodically
(minutes or hourly) update to MAE access sever, and the auto power saving
system (ipowerstar) will collect these data periodically (minutes or hourly)

v Home

Engineering Parameter Management

Engineering Parameter Management

* Select Data Source ‘ Deployment
[@ oOverview N Immediate Sync
G5 Scheduled Sync Settings
uMTS Scheduled Sync [ oN @
Switch:
LTE —
Sync Type: ‘ Incremental ~ ‘
NR ; EEE——
Period: ‘ 1 day v ‘
RRU Repeater Tirno: ‘7
X 04:00:00 X ‘
LTE Cell Transmit Power Restricted
Co-Antenna
Time Sync Mode % Details Invalid
LTE RRU
2025-08-29 04:00:01 Automatic [2025-08-29 04:00:01]Automatic Deployment synchronization started, synchronization mode is In
Cell RetSubUnit
2025-08-28 04:00:01 Automatic [2025-08-28 04:00:01]Automatic Deployment synchronization started, synchronization mode is In
[‘ Engineering Parameter Sync . ; . 2 % -
2025-08-27 04:00:01 Automatic [2025-08-27 04:00:01]Automatic Deployment synchronization started, synchronization mode is In
[d Consistency Check > - N A - o :
2025-08-26 04:00:01 Automatic [2025-08-26 04:00:01]Automatic Deployment synchronization started, synchronization mode is In
F Engineering Parameter Dependency Check > 2025-08-25 04:00:01 Automatic [2025-08-25 04:00:01]Automatic Deployment synchronization started, synchronization mode is In
‘1) Cell Antenna Manager > : s : s 3w ;
2025-08-24 04:00:01 Automatic [2025-08-24 04:00:01]Automatic Deployment synchronization started, synchronization mode is In
) Engineering Parameter Check > B . PR AP 5 g 3 s .
2025-08-23 04:00:01 Automatic [2025-08-23 04:00:01]Automatic Deployment synchronization started, synchronization mode is In
2025-08-22 04:00:01 Automatic [2025-08-22 04:00:01]Automatic Deployment synchronization started, synchronization mode is In
2025-08-21 04:00:01 Automatic [2025-08-21 04:00:01]Automatic Deployment synchronization started, synchronization mode is In
2025-08-20 04:00:01 Automatic [2025-08-20 04:00:01]Automatic Deployment synchronization started, synchronization mode is In

he System continuously collects RAN
energy saving related information,
ithout human intervention

he System continuously collects
RAN energy saving related
nformation, but requires human
ntervention (e.q.: for data quality
hecks)

The System continuously
collects RAN energy saving
related information based on
predefined rules.

RAN energy saving related
information are collected
based on expertise

Engineer parameters auto collection

FTP

A 4

MAE access engineer parameters MAE optimization system engineer parameters
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)Cognitive Activity_Analysis (RAN Energy Saving Issues Identification) - 1/2

Cognitive Activity Service Capability Weight Questions OptionB OptionC OptionD
How does the System identify RAN energy saving issues? . : . o he System intelligently identifies .
RAN Energy Savin e.g. insufficient energy saving issue, high energy consumption The System intelligently identifies energy anergy saving issues, but requires The System identifies energy savin Energy saving issues
Analysis 9 J 10% 9 9y J N9 9 P saving issues, without human 9y J ’ d y 9 Yare manually

Issues |dentification low energy efficiency and performance issues caused by

energy savings actions

> RAN Energy Saving Issues --Insufficient energy saving issue

1. Proper energy saving PRB threshold calculation

(1)Method1:The system build an Al model for DL PRB load and average DL throughput for each sector, based on the DL
Guaranteed throughput target intent input by user, the system calculate the max PRB load threshold which is used for following
proper energy saving time window analysis.

(2) Method 2: Based on Al model in parameters optimization, the system calculate the max PRB load threshold with
comprehensive consideration of the impact KPIs (UL/DL user throughput, RRC SR, CDR. HO SR andsoon) foreach sector.

» Sector's history
and latest KPIS
» Sector's history

DL Througput vs DL PRB Load

(9]
o

Max PRB threshold for
optimization current parameters

information Al a|gorithm optimization iteration.
—_— — b

(0-Learning)

B
o

w
o

DL Guaranteed
throughput target

N
o

Max PR
threshold

0 10 20

=
o

DL Throughput(Mbps)

o

30 DL Pﬁ% Iaod(?so? 60 70 80 90 100

2. Energy saving objects identification which has proper time windows
With the sector's max PRB load threshold ,the system automatically identifies multiple proper time windows of energy saving
based on the analysis in DL PRB load and user number trends with PM data at the minimum granularity (15/30/60 minute) that

PM is available from the source. If any proper time window is found, the sector is identified to have insufficient energy
saving issues.

DL PRB Load trend

First proper time window which 25%
has insufficient energy saving &2
issue

DL PRB Load
= =
o (6]
X =

Second proper time window
which has insufficient energy

Saving Issue S P P P P P P P P P PP PP SIS S S S

intervention.

uman intervention for issue
onfirmation

issues based on predefined rules. ‘dentified.

> RAN Energy Saving Issues -- Performance issues caused by energy saving

e Cells and KPI monitor:

The system automatically monitors the KPl changes of the cells which energy-saving optimization actions are applied
and their neighboring cells (The KPIs monitored could be selected on the system GUI).

» Performance issues identify action caused by energy saving:
When any KPI monitored deteriorates beyond the threshold of the cells monitored, the cell which energy-saving
optimization actions are applied are identified as deteriorated cells due to energy-saving actions (The KPIs

deterioration thresholds could be configured on the system GUI) .

Example: DL throughput deterioration judgement
1.Build a model for throughput vs traffic for each sector based on history hourly PM data.
2. If the average DL throughput of the sector get worse, and its value is outside the normal fluctuation range of the model

curve, the average DL throughput of the sector was judged as deteriorated.

Throughput

Normal fluctuation range

: Beyond the normal
+ fluctuation range :

- Traffic
xl ({xl+xn)/ 2 xn



) Cognitive Activity_Analysis (RAN Energy Saving Issues Identification) - 2/2

How does the System identify RAN energy saving issues?
RAN Energy Saving 10% e.qg. insufficient energy saving issue, high energy consumption,
Issues Identification low energy efficiency and performance issues caused by
energy savings actions

he System intelligently identifies
bnergy saving issues, but requires The System identifies energy saving
uman intervention for issue issues based on predefined rules.

onfirmation

The System intelligently identifies energy
saving issues, without human
intervention.

Energy saving issues
are manually
identified.

Analysis

After enable the power saving task, for the all sub-scenarios, the system will automatically check which cells can do power saving based on condition

Optimization Region Management

N s
| ‘ automatica “y Region Overview 7418 cells  Performance Insight33001 / 160897 advice ~ Policy Settings
Region Cells 1 day — 30 days @ c SrnesicoumcreN Clieck @ c create powe r lI t d ta (3d ~
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4,000
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@I © U inteligent Network Energy Saving @ - Normal (D 5 p ‘ N @ Adaptive Power Reduction O Co-coverage neighboring cell auto-learning
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ax) NR Intelligent Network Energy Saving @) & & . 883 @—@—>) 653 7890/37223 " . . a ut om ati ca II @ Optimization Advice 00:’3_?10 W':i‘ﬁ 00'*3.5“0 00:43:59 @
[on @) Multi-RAT Intell o @ @& 18 675 77 Data Collection Status 8C PI’I nt y @ NR Intelligent Network Energy Savi... E e 7 -
uli-RAT Itelligent Newwork Energ... & & @ . {803 e P TTES - T . Total/Successful/Failed 5846/5766/80 5685/5615/70 5766/5515/71 7446/0/0
St a t us Al'la IySIS Da ta @ Multi-RAT Intelligent Network Ener...
oIWICEYRar :lERc e © B
N J O Execution St... $ Acknowledg... $ Acknowledge Status § “clected eNodeB Name & @
O @ » Automatic acknowl </t iday
Current Batch(.csv)
s Yy ~ NO O E.J = AUtomMatic ackNOwW | (e
ro! i eesssseseses
a uto matica “ (| @ - Automatic acknowlt "zt g x5 e ® by TimeCoed)
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it Sl Sedng i il \ ) Ana lyze problem dells GenTime - |Cell Name ~ |Detail
g - St oMl Scpriie s [N d disol R 2025-12-30 00:41:53 [Intelligent carrier shutdown]The cell is served by an indoor base station.
Service ID:20 _ Agent name: powerturboalgoservice-83-0_ Agent P SN 05 service P: (N Service ID:21 _Agentname: powertirboalgoservice-81:0  Agent 1 S 05 service 17; an IS p ay causesp. . . R . .
1 ook S i g T o o i U e k5 [202512:31 05034 Srt ingthe NR mol-<rier shutdown aoritim and 653 cells w1 be ptize. 2025-12-30 00:41:5 [Intelligent carrier shutdown]The cell is served by an indoor base station.
[2025-12-31 01:11:51] Start running the carrier dynamic shutdown algorithm and 5027 cells wait to be optimized. (2025-12:31 0'7;5230?! Flalsh riwiing the NR '":"S'A'ﬂf"“ shutdown algorithm. 63 optimization suggestions, 0 overlapped iy
5.12-31 013 Finish running the carrier dynamic shutd ithm and 7081 optimizati i d 67 inter- cel d coverage learning optimizati i generated. . . . . .
251231 011207 i iing e i i o sl 08 piniion sgystions e [202512-31 05209 tr running the NR. fst carfer Stdown algrh an 653 el wait t b opimized whether 2025-12-30 00:41:5 [ nte|||gent carrier shutdown|There is no co-coverage shut cell for the cell.
[2025-12-31 01:12:09] Finish running the intelligent carrier shutdown algorithm and 7446 optimization suggestions and 67 inter- %Z:;: g:j‘:; :'msh funaing :'he NRb':Ist :“rrz:"hultdmy: -‘w:tz';; 6 zm{lz‘ﬂ: wggff(':s are generated.
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ey e pyiinasin o o i SerRlat sl i o it ety i T Y stop? 2025-12-30 00:41:5 [Intelligent carrier shutdown]The cell is served by an indoor base station.
[2025-12-31 01:12:11] Start running the RF channel intelligent shutdown algorithm and 5027 cells wait to be optimized. ?gi':ﬁ;“::‘m;@*“sﬁmm A R — p *
o Fh ok oMy i i -12-31 00:54:46] Start runni ul it it to be optimized. L
S .0 P e e R Sl ot o ot 02 ool sl 4 0051351010723 Fh in AU Lo B el dep Gy oot 240 opmization ugseions e 2025-12-30 00:41:5 [Intelligent carrier shutdown]The cell is served by an indoor base station.
[2025-12-31 01:12:38] Start running the RF channel dynamic muting algorithm and 5027 cells wait to be optimized. ?mesmed- 5?;‘;‘::':‘1*"#nﬁo:l-bol;lve"aﬁomhiv :Pﬁ"ﬁum:?:'?geﬂﬁlwf S i R R .
12-31 01:23:53] Finish runni " mic muting algorith imizati 5 X 2025-12-31 01:07:23) Start running Flexible fr -domain scheduling algorit! 3 NR cells wait to imized. . - . .
B T eloaa e 1 O i e e T 24 st et 2025-12-30 00:41:5 [Intelligent carrier shutdown]The cell is served by an indoor base station.
+12-31 01:25:55] Fini ing the ic mut ithm imizati i 5 jenerated. M s ' = i
(0251331 012551 Str eeing el beauency doman sl i, 5027 LT col bt opimae. B g RSl Syl e B YES 2025-12-30 00:41:5 [Intelligent carrier shutdown]The cell is served by an indoor base station.
[2025-12-31 01:27:27] Finish running Flexible frequency-domain scheduling algorithm, 0 optimization suggestions are generated. ' [2025-12-31 01:09:44] Finish running the Uplink Symbol Power Saving algorithm, 0 optimization suggestions are generated. ¥
v

2025-12-30 00:41:5
2025-12-30 00:41:5
2025-12-30 00:41:5
2025-12-30 00:41:53

[Intelligent carrier shutdown]The cell is served by an indoor base station.
[Intelligent carrier shutdown]The cell is served by an indoor base station.
[Intelligent carrier shutdown]The cell is served by an indoor base station.
[Intelligent carrier shutdown]The cell is served by an indoor base station.

Finished




) Cognitive Activity_ Analysis (RAN Traffic & Performance Prediction) - 1/2

Cognitive Activity Service Capability Weight Questions Option A OptionB OptionC Option D

The System intelligently predicts traffic
load & network performance that can be
used for energy saving solution at the

: : . The System predicts :
he System intelligently predicts traffic load & network Traffic load & network performance

raffic load & network trend need to be manually established
performance that can be

How does the System predict traffic load and network
performance that can be used for RAN energy saving solutions?

RAN Traffic & Performance

Analysis . 10% Traffic load includes but not limited to PRB utilization rate. . : . performance that can be used for : based on human expertise or through
Prediction : .. minimum granularity that data is . . . used for energy saving . :
Network performance includes but not limited to RAN UE : : 2nergy saving solution, without : the execution of manual written
available from the source, without human . : solution, based on
throughput uman intervention. procedures.

intervention. predefined rules.

DL PRB Load Trend

60 35

* Principle of carrier shutdown: When the sectorload islow, the carrier shutdown feature turns off

the capacity layer, and the basic layer will absorb all traffic in the sector to achieve energy-saving
goals. When the basic cell's UL/DL PRB load increases beyond a certain UL/DL PRB threshold, the - o

capacity cells are activated to prioritize meeting the service demands of users in the sector.

25

« Based onthe performance guarantee constraints(such as DL average user throughput)from the 0
energy saving intent, the system calculates the max PRB threshold (Greenline) foreach basic

cell when capacity cells are shutdown using algorithms such as PRB prediction an
user throughput prediction.

20

DL PRB Load(%)
w
o

15

PRB load threshold for

capacity cell to be activated

* The system collects the minimum time granularity (15/30/60 minutes)of UL/DL PRB load

information and user number information of the basic cells and all capacity cells within the sector. N < / \\:/ 10
The system predicts and determines which time periods could still ensure DL user experience RN

after carrier shutdown. During those periods when user experience couldn’t be guaranteed, the 0 5
system will prohibit carrier shutdown taking effect in this time period(Within the red box) for this

sector. And other time period (Within the blue box) which could guarantee the user experience, . .

the system will generate proper energy saving advices to get much more energy saving gain.

Hours

Total Basic cell

Capacity cell
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Cognitive Activity Service Capability Weight Questions

Option A

OptionB OptionC OptionD

How does the System predict traffic load and network
performance that can be used for RAN energy saving
solutions?

Traffic load includes but not limited to PRB utilization rate.
Network performance includes but not limited to RAN UE
throughput

The System intelligently predicts
traffic load & network performance
that can be used for energy saving
solution at the minimum granularity
that data is available from the source,

The System predicts
traffic load & network
performance that can be
used for energy saving
solution, based on
predefined rules.

he System intelligently predicts
raffic load & network
oerformance that can be used
or energy saving solution,

ithout human intervention.

Traffic load & network performance
trend need to be manually
established based on human
expertise or through the execution
of manual written procedures.

) RAN Traffic & o
Al Performance Prediction 107%

without human intervention.

Prediction Granularity Aligned with the Data Source: some energy saving feature (for example intelligent carrier shutdown)performs hourly-level simulation predictions
using raw data such as CHR and MR (with sampling intervals as low as 10 seconds), covering cell-level indicators including coverage quality, energy consumption, and
experienced throughput. Its minimum temporal granularity strictly matches the native data collection frequency. For example, energy consumption predictions are
derived from hourly-aggregated PRB utilization metrics, not daily or coarser aggregations. Traffic and Throughput are instead based on a 15 min granularity which
matches the minimum granularity from the source OSS.

C M @ File C:/Users-Downloads

POWER_ESM_20250824153858_report | O\VER_ESM_20250824153858_report/index.htmi#/

Traffic & Throughput Simulation Results

=
oo Master Catalogue

Optlmlzatlon Content Link Remark
.\;__' 0 Concept Introduction Concept Introduction Details This sheet introduces the background, data sources, benefits, and application scenari...
- 1 Key
\\ / | | f\'{/’_ e Task Information Policy Parameters Details This sheet contains the basic information about tasks and parameters in the current b...
| ."
II |I w __h/"_“\JI 35 Optimization Advice Summary - Mul... Details This sheet contains all types of optimization advice and the percentage of each type ...
|1 W Cover Optimization Advice Details - Multi-F... Details You can view details about all power and tilt optimization advice generated in the cur...
o
‘\ __,'f = A i ot ) i i ey | Cause of No Optimization Advice - ... Details You can view the cause of no optimization advice for cells that do not generate powe...
k= ] '."‘ = Master Catalogue Optimization Advice Summary
ﬁ | I|I || . : Optimization Advice Summary - Mul... Details This sheet contains all types of optimization advice and the percentage of each type ...
P B o T A TP Y e e
o s I|II * 5 E_ Concept Introduction Optimization Advice Details - Multi-F... Details You can view details about all power and tilt optimization advice generated in the cur...
4= £ i : " . s .
% (215 Cause of No Optimization Advice - ... Details You can view the cause of no optimization advice for cells that do not generate powe...
= = Task Information : ; T
= 0 E BT Co-coverage result Details You can view the co-coverage results identified by the system.
'|E Optimization Advice Summary Optimization Area Information Optimization Cell Root Cause Details You can view the MR analysis results of all cells in the optimization area.
15 Optimization Cell Group Details You can view the list of cells (including cells to be adjusted and cells to be evaluated) ...
Optimization Area Information KPI Evaluation Summary Details This sheet contains comparison of KPIs before and after the optimization for all cells ...
S - KPI Evaluation Chart Details This sheet contains KPI chart of the entire optimization region in the current task batc...
KPI Monitoring and Evaluation KPI Monitoring and Evaluation
- Energy Consumption Summary Details This sheet contains comparison of energy consumption before and after the optimiza...
Exception Energy Consumption Chart Details This sheet contains overall energy consumption comparison before and after optimiz...
‘ | il Tl fsaion Exception Summary Details Query the abnormal information summary in the current task batch.
eV I Exception
o Data Collection Exception Details View RNC data collection information.
g ) _\ g g _J_ Lo Coverage Distribution Analysis Cell Level Information Coverage Distribution Analysis Details This sheet contains the proportion of weak coverage MRs, proportion of interference ...
o & S5 AT W T . % K
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Root Cause Analysis

)-1/2

Cognitive Activity [Service Capabilityy Weight

Questions

Option A

Cognitive Activity_ Analysis (RAN Energy Saving Issues Demarcation &

OptionB

OptionC

OptionD

RAN Energy
Saving Issues
|dentification

Analysis 10%

saving actions)?

How does the System demarcate energy saving &
performance issues and analyze their root cause
(e.g., performance issues caused by which energy

v" RAN Energy Saving Issues Demarcation

The System intelligently demarcates energy
saving & performance issues and analyze

their root cause, without human
intervention

he System intelligently
demarcates energy saving &

he root causes

performance issues and analyze
heir root cause, but requires
uman intervention to confirm

The System identifies energy
saving issues, based on predefined
rules

The root cause is analyzed by
expert

Energy saving & performance
issues demarcation and root
cause analysis are performed
manually

(1)If the sectoris identified to have insufficient energy saving issues(sector with proper time windows of energy saving under the premise that the user-input DL guaranteed throughput target is achievable.) and have no KP|
deuteriation happened during the last days, energy saving parameters threshold values of this sector will be optimized with Al algorithm.
(2) If the sector is identified to have the KPI deterioration, the system will analyze the root cause for the performance deterioration.

v" Performance issues caused by energy saving

(1)The system has a built-in KPI deterioration analysis modle that establishes the correlation
between KPIs and energy-saving features. The system can identify whether the KPI deterioration
is caused by specific energy saving actions by analyzing the correlation between the KPI
deteriorated time and the activation time periods of energy-saving features implemented the

previous day that may affect these KPIs.

(2) The system will show the root cause related with energy saving actions on the GUI

Optimization

Watt Master

‘i.:ﬁ‘ GSM Intelligent Network Energy Sa...

‘.»;5“ UMTS Intelligent Network Energy S...

" Adaptive Power Reduction

f' LTE Intelligent Shutdown Saving

f’ NR Intelligent Network Energy Savi...

M Intelligent Network Ener...

v

v

Home

%l Region Overview

Region Management X

7841 cells  Performance Insight

30308 / 138447 advice  Policy Settings

w,Z?}LTE Intelligent Shutdown Saving B OB
Intelligent Carrier Shutdown RF Channel Intelligent Shutdown Symbol Shutdown RF Channel Dynamic Muting
© Intelligent carrier shutdown (O Dynamic power-off of carriers in the same coverage (O LTE overlap neighboring cell
(O Co-coverage neighboring cell auto-learning
2025-08-24 2025-08-25 2025-08-26 2025-08-27 2025-08-28 2025-08-29
Optimization Advice 00:32:26 00:31:48 00:32:06 00:31:39 00:31:57 00:31:56 >
< O O O O ‘
O O O
Total/Successful/Failed 5975/5937/38 5895/5866/29 5890/5843/47 5815/5777/38 5694/5533/19 5826/0/0
O WICR YR & A= B CC & © Q&=

—
KPI deterioration analysis Function
Deteriorated KPI — Matching the KPl deterioration , pemarcation — > Root cause
period with feature activation
period " Channel shutdown
Latency : +5ms
ES Reasons — Carrier shutdown
RRC:-05%
oM
HO:-0.3%
Other reasons D Transmission link

2025-08-28 00:57:39 =
2025-08-28 00:57:41
2025-08-28 00:57:41
2025-08-28 00:57:41
2025-08-28 00:57:41
2025-08-28 00:57:41
2025-08-28 00:57:41
2025-08-28 00:57:39
2025-08-28 00:57:40
2025-08-28 00:57:40
2025-08-28 00:57:41
2025-08-28 00:57:41

2025-08-28 00:57:41

Rollback Time 4 No Advice R...| 4 Failure Cause 2

The following KPIs has deteriorated: Average Downlink Throua]:\put, Weak-... No

Thd The following KPIs has deteriorated: Average Downlink Throughput, Weak- -~ | No
coverage MR Proportion, so that the cell is under KPI penalty.

The tollowing KPIs has deteriorated: Average Downlink 1hroughput, Weak-... No
The following KPIs has deteriorated: Average Downlink Throughput, so tha... No
The following KPIs has deteriorated: Average Downlink Throughput, so tha... No
The following KPIs has deteriorated: Average Downlink Throughput, so tha... No
The following KPIs has deteriorated: Average Downlink Throughput, so tha... No
The following KPIs has deteriorated: Average Downlink Throughput, so tha... No
The following KPIs has deteriorated: Average Downlink Throughput, so tha... No
The following KPIs has deteriorated: Average Downlink Throughput, so tha... No
The following KPIs has deteriorated: Proportion of CQls 0 to 6, Weak-cover... No
The following KPIs has deteriorated: Weak-coverage MR Proportion, so tha... No

The following KPIs has deteriorated: Weak-coverage MR Proportion, so tha... No

Total records: 5734 20/page v

[sNS|Nelel[[e-l Optimization Details

S 12:10
' 2025-08-29

6 running tasks

Exceptions C @

Exception severity

NMEflers©

Miner 2416

Exception types

500
414
400
300
200

100

0 r

KP| evaluation [ﬁ(;
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Cognitive Activity [Service Capabilityy Weight Questions

Option A

Cognitive Activity_ Analysis (RAN Energy Saving Issues Demarcation &

OptionB

OptionC OptionD

How does the System demarcate energy saving &
performance issues and analyze their root cause
(e.g., performance issues caused by which energy
saving actions)?

RAN Energy
Saving Issues
|dentification

Analysis 10%

The System intelligently demarcates energy

saving & performance issues and analyze

their root cause, without human

intervention

demarcate

he System intelligently

s energy saving &

performance issues and analyze
heir root cause, but requires
uman intervention to confirm
he root causes

The System identifies energy

saving issues, based on predefined Energy saving & performance

issues demarcation and root

rules :
: cause analysis are performed
The root cause is analyzed by
manually
expert

The system will auto provide the root cause for different KP| deterioration if it was caused by auto power saving features optimization, as it show in the follow screen shot,
the CQI(0-6) rate was caused by the carrier shutdown, and the follow advice was delivered failure, and will rollback to improve the KPI.

Optimization

Region Management

A Region Overview 7418 cells  Performance Insight33001 / 160897 advice

(@LTE Intelligent Shutdown Saving

Watt Master s

(&2 GSM Intelligent Network Energy Sa... Intelligent Carrier Shutdown RF Channel Intelligent Shutdown Symbol Shutdown

—‘ UMTS Intelligent Network Energy S...

© Intelligent carrier shutdown (O Dynamic power-off of carriers in the same coverage

Policy Settings

(O LTE overlap neighboring cell

Advice Generate Type

Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy
Energy Saving Strategy

@ 0O

~ Delivered On -

2025-12-31 06:57:56
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03
2025-12-31 05:58:03

Generated On -
2025-12-30 00:56:10
2025-12-30 00:56:12
2025-12-30 00:56:12
2025-12-30 00:56:12
2025-12-30 00:56:12
2025-12-30 00:56:11
2025-12-30 00:56:10
2025-12-30 00:56:10
2025-12-30 00:56:11
2025-12-30 00:56:11
2025-12-30 00:56:10
2025-12-30 00:56:11
2025-12-30 00:56:11
2025-12-30 00:56:10
2025-12-30 00:56:11
2025-12-30 00:56:11

Region Management

Region Overview

o (EC8)LTE Intelligent Shutdow

n Saving

Intelligent Carrier Shutdown

:. Adaptive Power Reduction (U Co-coverage neighboring cell auto-learning Energy Saving Strategy
3 LTE Intelligent Shutdown Saving 2025-12-28 2025-12-29 2025-12-30 2025-12-31
Optimization Advice 00:36:10 00:43:55 00:35:40 00:43:59 5
< - : -
C%) NR Intelligent Network Energy Savi... ] et = e
~ Total/Successful/Failed 5846/5766/80 5685/5615/70 5766/5515/71 7446/0/0 . i,
I‘ Multi-RAT Intelligent Network Ener... ::p.,:.p::::jo:: saving
= (%) —
SIMCRYRA 2ERe g © 0 E et

] Execution St... $ Acknowledg... § Acknowledge Status §
O] @, B 3 Automatic acknowle iday
== ) Current Batch(.csv)
] 1@ = AUtoMatic ACKNOW | (s sday
— Current Batch(xlsx)
[Py 1 *secsecsccccee Neoeo '
[] @ = Automatic acknowlt * 21 8 58t 4 e 4 el hed) iday
O @] = Automatic acknowl¢ Al Batches by Time(xlsx) iday
] '®! = Automatic acknowle... 2025-12-31 Wednesdav

5 Multi-RAT Intelligent Network Ener...

o

eNodeB Name 2 @

013 =
013 |
013
013

013

Inacknowledge On

Optimization Advice

Failure Cause

The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:
The following KPIs has deteriorated:

7841 cells

RF Channel Intelligent Shutdown

2025-08-24
0o:32:26

202s-08-25
00:31:48

Performance Insight

ower-off of carriers in the same coverage

Proportion of CQls 0 to 6, Weak-coverage MR Proportion, so that the cell is under KPI penalty.
Proportion of CQls 0 to 6, so that the cell is under KPI penalty.

Proportion of CQls 0 to 6, Weak-coverage MR Proportion, so that the cell is under KPI penalty.
Proportion of CQls 0 to 6, Weak-coverage MR Proportion, so that the cell is under KPI penalty.
Average Downlink Throughput, so that the cell is under KPI penalty.

Average Downlink Throughput, so that the cell is under KPI penalty.

Proportion of CQls 0 to 6, Weak-coverage MR Proportion, so that the cell is under KPI penalty.
Average Downlink Throughput, so that the cell is under KPI penalty.

Proportion of CQls 0 to 6, Weak-coverage MR Proportion, so that the cell is under KPI penalty.
Proportion of CQls 0 to 6, so that the cell is under KPI penalty.

Weak-coverage MR Proportion, so that the cell is under KPI penalty.

Average Downlink Throughput, so that the cell is under KPI penalty.

Average Downlink Throughput, Proportion of CQls 0 to 6, so that the cell is under KPI penalty.
Weak-coverage MR Proportion, so that the cell is under KPI penalty.

Proportion of CQls 0 to 6, Weak-coverage MR Proportion, so that the cell is under KPI penalty.
Weak-coverage MR Proportion, so that the cell is under KPI penalty.

12:10
2025-08-29
30308 / 138447 advice

Policy Settings 6 running tasks

= o LB C =

) LTE overlap neighboring cell

2025-08-26
00:32:08

2025-08-28
©00:31:57

2025-08-29
0o:31:56
>

Total/Success: ful/Failed

2025-08-28
2025-08-28
2025-08-28
2025-08-28
202s5-08-28
202s-08-28
202s5-08-28
2025-08-28
2025-08-28
2025-08-28
2025-08-28
202s5-08-28

2025-08-28

so7s/5937/38

©00:57:39
00:57:41
©00:57:41
00:57:41
©00:57:41
00:57:41
00:57:41
00:57:39
©00:57:40
©00:57:40
00:57:41
00:57:41

©00:57:41

ssos/s866/29

ssoo/s843/47 s694/5523/19 ss26/0/0

The following KPls has deteriorated: Average Dow:

The The following KPis has deteriorated: Average Downlink Throughput. Weak- —_ . No 300
coverage MR Proportion. so that the cell iz under KPI penalty.

The ronowing KFis Nas Getenoratea: Average LDownhnk 1nrougnput, weak-—... No
The following KPIs has deteriorated: Average Downlink Throughput. so tha... No

The following KPIs has deteriorated: Average Downlink Throughput. so tha... No -

The following KPIs has deteriorated: Average Downlink Throughput, so tha... No

The following KPIs has deteriorated: Average Downlink Throughput, so tha... No

&
Llj

The following KPIs has deteriorated: Average Downlink Throughput. so tha... No KB mvscacn

The following KPIs has deteriorated: Average Downlink Throughput. so tha... No
The following KPIs has deteriorated: Average Downlink Throughput. so tha... No

The following KPis has deteriorated: Proportion of CQls O to 6. Weak-cover... No

The follo : Weak-coverage MR Proportior

ng KPIs has dete

: Weak- ge MR Proportio
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Cognitive Activity Service Capability Weight Questions Option A OptionB OptionC OptionD
How does the System generatg the The System mtelhggntly geperates The System intelligently generates he. System.generates energy Energy saving solutions are
: : : o recommended RAN energy saving energy saving solutions, adjusted to : ) : saving solutions based on
Analysis Solution Generation 15% : : . . energy saving solutions, without : : manually proposed based on
solutions to solve the identified energy  |adapt to RAN Traffic & Performance : : predefined rules, and requires :
. ) : : human confirmation : : expertise.
saving issues? changes, without human intervention uman intervention.
NO. Type KPI Name Importance weight(for example)
« The system continuously explores more aggressive carrier shutdown strategies to achieve greater energy 1 Service Integrity DL Throughput 0.5
. . ] o ] . . L ] 2 Service Integrity UL Throughput 0.05
savings while maintaining performance. During this process, it periodically(daily) evaluates the key KPIs that —
3 Mobility Inter-Freq HO SR 0.05
may be affected by carrier shutdown, as shown in the table. 4 Mobility Intra-Freq HO SR 0.05
) ) ] . . ] . 5 Accessibility RRC Setup SR 0.1
 The system give these key KPIs different importance weight. And Al algorithm will use these weights and last 5 Accessibility E-RAB Setup SR 01
day history KPIs feedback to calculate a comprehensive KPI score to evaluate the performance influenced by 7 Retainability Call Drop Ratio 0.15
last energy saving action, (Denoted as Agent_after), and calculate a weighted score with last 7days’
. Real-Time KPIs Evaluati
comprehensive KPI score (Denoted as Agent_before) saliime s Fvaation
A t aft « Loadthresholditeration -
Input for Agent_before gent_atter adjustment Agent
l « User number threshold linkage Parameter
adjustment State Reward action Adjustment
day1 day2 day3 day4 day5 day6 day7 St Re A Direction Decision
score 2.1 2.3 2 24 2.6 2.5 1.9 | R
L Environment =
: S+
* The system generate solutions with the following principle Steady state,

. . . non-stationary identification
1. Agent_after-Agent_before> Threshold1, Performance is good ,more aggressive energy-saving threshold

should be

Increase PRB/User

implemented, such as increasing PRB/user threshold for carrier shutdown . N . threshold:
) ) . Cluster daily KPIs Comprehensive scorin Current PRB threshold
2. Agent_after-Agent_before< Threshold2, Performance is not good, more conservative energy-saving Opf multinle KPls E KPI score +Al step
> ?
threshold in Al study function decrease |
should be implemented, such as decreasing PRB /user threshold for carrier shutdown by some steps. l PRB/User threshold
: : : Decrease PRB/User threshold: remains unchanged
3. Threshold1>=Agent_after-Agent_before>= Threshold2, performance should be monitored for more time with

Current PRB threshold- Al step

current energy-saving threshold.



) Cognitive Activity_ Analysis (Solution Generation) - 2/2

saving issues?

solutions to solve the identified energy

adapt to RAN Traffic & Performance
changes, without human intervention

human confirmation

Currently, energy-saving solutions can be automatically generated without manual intervention.

Optimization

B

Watt Master W

(®)
)

,";"g, \

GSM Intelligent Network Energy Sa...
UMTS Intelligent Network Energy S...
Adaptive Power Reduction

LTE Intelligent Shutdown Saving

NR Intelligent Network Energy Savi...

(%) Multi-RAT Intelligent Network E...

Home

Region Overview

Region Management

7841 cells

Performance Insight

30295 / 138460 advice  Policy Settings

(@:}\Multi-RAT Intelligent Network Energy Saving = O )
Overlap Neighboring Cell LNR Coordinated Symbol Power Saving LNR Carrier Shutdown LNR Coordinated Channel Shutdown
2025-08-24 2025-08-25 2025-08-26 2025-08-27 2025-08-28 2025-08-29
< Optimization Advice 00:33:32 00:33:58 oo:,3_1:27 oo:izzoo 00:3.4:51 00:37:52 >
O O O O
Total/Successful/Failed 224/215/9 233/224/9 216/206/10 220/213/7 216/211/5 215/0/0
OWCREYS® 2B AW & C & © &
Site Name 4 Site ID 4 Cell CGI & Cell Name/NrDuCell Name 4 Local Cell ID/NrDuCell ID 4 Group ID & NE Type 2 Advice Gen¢©)
013 122 NR Energy Sa» S
013 47 NR Energy Sa
013 3 NR Energy Sa»
013 3 LTE Energy Sa
013 4 NR Energy Sa
013 4 LTE Energy Sa
013 7 NR Energy Sa»
013 7 LTE Energy Sa
013 9 NR Energy Sa
013 9 LTE Energy Sa
013 10 NR Energy Sa»
013 10 LTE Energy Sa
013 11 NR Energy Sa»
013 11 LTE Energy Sa
013 13 NR Energy Sa»
nan ~ % r,._A_...r_.'
3 — >

Total records: 232 | 20/page v |

© @ 2 3

0 cell policies

predefined rules, and requires
uman intervention.

expertise.

Cognitive Activity Service Capability Weight Questions Option A OptionB OptionC OptionD
How does the System generatg the The System mtelhggntly geperates The System intelligently generates he. System.generates energy Energy saving solutions are
: : : o recommended RAN energy saving energy saving solutions, adjusted to : ) : saving solutions based on
Analysis Solution Generation 15% energy saving solutions, without manually proposed based on

12:12
2025-08-29

Optimization Details 6 running tasks

Exceptions C" @
Exception severity
Najorgd0]
Minorg#3556}
Exception types
4000 3553
3,000
2,000
1,000
0 0 3 0
0 r : Qfﬁ o T & -
Q"e ..k\o\d‘ \\o@\" O .xo(q\“’
& ¥ > & &
N S _\\Cg‘ "Q-‘)\\ x>
X
| valuasi =
KPI evaluation ®
‘@




Cognitive Activity Service Capability Weight Questions Option A

) Cognitive Activity_ Decision (Solution Evaluation & Decision Making)

OptionC OptionD

Solution Evaluation &
Decision Making

intervention

The System intelligently evaluates energ
How does the System evaluate energy saving solution when the recommended
Decision 10% [saving solutions and decide on the best  [solutions are generated, and selects the
solution to be implemented? best solution, without human

human confirmation predefined rules

Even if the Al algorithm provides a carrier shutdown PRB/user number threshold adjustment plan
based on sector-level comprehensive KPI scores, the system still needs to re-evaluate the plan
according to the KPI protection requirements specified in the user's energy-saving intent ,and

then output the finally optimal solution.

For key KPIs, the system builds fluctuation models for each core KPI based on historical hourly PM
data over the past week, If the value of any KPI of the latest day deviates by N times the standard
deviation from its mean value, the system considers the KP| has deteriorated.So even if the Al
model suggests increasing or maintain the current PRB threshold, the system will still decide to
lower the PRB threshold and adopt more conservative energy-saving measures to restore the KPI.
Else, the system will accept the solution remanded by the Al model as the final energy saving
advice.

Result Conditions
‘ Good UKPIpfer = HKPIyetore T 2 * Obefore
‘ HKPIperore — 2 * Obefore < UKPIfer
Stable < 248
HKPIyefore + Z * Opefore —T .| L 1.
‘ - 303 |-20% -;l_gt ® \ _l_gr 20x | 30¢
Bad HKPIpfrer = MKPIperore — 2 * Obefore kel
9. %

« After the decision making ,the final advice will show on the GUI

The System intelligently evaluates [The System evaluates energy
energy saving solution and selects |saving solution and selects the
the best solution, but requires best solution based on

Energy saving solutions are

manual expertise.

evaluated and decided based on

Optimization v Home Region Management %

_ l Region Overview 7841 cells  Performance Insight 30293 / 138462 advice  Policy Settings 0 cell |
Watt Master v [:_?_%;;LTE Intelligent Shutdown Saving () Lﬂ%
2 GSM Intelligent Network Energy Sa... Intelligent Carrier Shutdown RF Channel Intelligent Shutdown Symbol Shutdown RF Channel Dynamic Muting
) UM Intelligent Network Eniergy ... O Intelligent carrier shutdown (O Dynamic power-off of carriers in the same coverage @ LTE overlap neighboring cell

(O Co-coverage neighboring cell auto-learning

(L8 Adaptive Power Reduction
(@ LTE Intelligent Shutdown Saving 2025-08-24 2025-08-25 2025-08-26 2025-08-27 2025-08-28 2025-08-29
Optimization Advice 00:32:26 00:31:48 00:32:06 00:31:39 00:31:57 00:31:56
- ; . < O O O 0O O ®
(5] NR Intelligent Network Energy Savi... : b et Dot bt Nt
- Total/Successful/Failed 43/43/0 78/78/0 54/54/0 55/55/0 36/36/0 43/0/0
—" Multi-RAT Intelligent Network Ener...
© @C@Yﬁ@%@#’@@@@ (5
jhboring Cell CGI 4 Neighboring eNodeB name 4 Neighboring Cell Name 4 Neighboring Cell Cluster 4 erlapind 2
S
Current Batch(.csv)
)
Current Batch(.xlsx)
All Batches by Time(.csv) s
All Batches by Time(xlsx) S
YES
YES
YES
YES
YES
YES
YES
YES
YES
4 _—

Total records: 43 TZO/page' \ (’E_“J o 2 3 (E]

P &



) Cognitive Activity_ Execution (Solution Implementation)

Cognitive Activity Service Capability Weight Questions Option A Option B OptionC

How does the System implement solution that fThe System implements solution without The System implements solution under |Solution implementation is entirely

Execution Solution Implementation 10% : e . .. ..
can resolve identified energy saving issues? human supervision human supervision manual.

Automatic execution of energy-saving recommendations.

0« S . : — = 17:45
) @ . ] Optimization Region Management . Ca (o 2095-10-16
mization (9
MAE-Optlmlzatlon _ Al Region Overview 7508 cells  Performance Insight Policy Settings RN Optimization Details 6 running tasks
«-. o .----]
@ Watt Master v Multi-RAT Intelligent Network Energy Saving
- GSM Intelligent Network Energy Saving @ >>
MAE Acc e ss Operational Optimization System Policy
UMTS Intelligent Network Energy Saving Policy Policy
CM.’PM.’SIG M AE LTE Intelligent Network Energy Saving
S B ™ Import Template [ Export Template
@ @ NR Intelligent Network Energy Saving
T B i a
: > Service :
’ .I Advanced > E.............................................................................................n...n............................................... smrsarmnan warmnmanns ...n........................................................n.................................................................................E
eNodeB eNodeB e
*Advice execution: O Manual © Automatic
Fig 1. Advice Execution process. _ , _ _
1. Optimization task configuration 2. Data collection Fig 2. Advice Execution set to Automatic.
3. Energy saving optimization analisis 4. Optimization advice generation
b. Optimization advice delivery
@ LTE CRS Dynamic Mutmg_- ot [x]
1 //AdviceTime:2025-10-15 00:31:26
e . S/ / 1013 ]
25-10-10 2025-10-11 2025-10-12 2025-10-13 aieli g sl el 3 MOD SYMBOLPWRSAVING:LOCALCELLID=1, SYMBOLSHUTDOWNENHANCEDSW=CRS DYNAMIC MUTING SW-1&CRS DY
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Fig 3. MML advices are generated and scheduled for automatic delivery. Fig 4. MML Script generated for automatic execution.
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