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ENI PoC project #11: Intelligent Energy Management of DC -

PoC member, tasks and goals Ce F #] €43
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DC Cooling
(Air + Water
Cooling)

Asialnfo
1955

I v PoC Project Goal #1: DC profile analysis. Demonstrate the use of Al-based methods to analyze energy related data, e.g. DC dynamic

environment and IT workload data etc..

: v" PoC Project Goal #2: Policy-based, model-driven DC Energy Management. Demonstrate the use of Al algorithms to enable policy-

based and model-driven energy management..



ENI PoC project #11: Intelligent Energy Management of DC

PoC Motivations: globally, many countries promised to zero carbon emissions (ZCM) by 2050

change,

and reduce emissions.

It

Currently, data centers around the world
consume about 200TWh of electricity per
year, accounting for about 1% of global
electricity consumption. It is expected that
data centers around the world will
consume 20% of global electricity by 2025.

........................................................................

In order to actively deal with global climate
30 countries have started the
process of moving towards ZCM and
decided to ZCM before 2050.
imperative for global DC to save energy

is

_________________________________________________________________________

Industries are heavy on electricity bills. The
space for traditional energy saving method
is limited, whicn cannot match the energy

ecology towards 5G. Hence, intelligent
energy saving of DC plays an overall and

key role,

Esaving demands for diversified business

Country
EU
Norway
Portugal
Czech
republic
Spain
Sweden
Swiss
UK
Vatican

Peak  neutrality years
2007 2050 43
2004 2050 46
2005 2050 45

1984 2050 66

2007 2070 43
1999 2045 46
2001 2050 49
2006 2050 44

2050

Cit‘

¢

Country
Mauritius
Malawi

Peak neutrality years
2070
2050

South Africa 2025 2050 25

Ethiopia

2030

Country Peak neutrality years
Belgium 2003 2050 47
Denmark 2003 2050 47
Finland 2003 2035 32
France 2005 2050 45
Hungary 1978 2050 72
Ice Land 2018 2040 22
Germany 1973 2050 7
Ireland 2007 2050 43
Country  Peak  neutrality  years
China 2030 2060 30
Korea 2018 2050 32
Nepal 2050
Japan 2005 2050 45
Kazakhstan 2060
Laos 2050
4
Country  Peak neutrality years
Marshall 2050
Maldives 2030
Nauru 2050
New Zealand 2008 2050 42

ETSI7Z__ S\

Country  Peak neutrality years
USA 2007 2050 43
Canada 2018 2050 32

\

Country  Peak neutrality years
Brazil 2014 2060 46

Uruguay 2030
Chile 2018 2050 32
stz 2050
Rica

Panama 2050

\4
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ENI PoC project #11: Intelligent Energy Management of DC

China Telecom Facts*:

Ol’

China Telecom IDC

> Largest service provider in China |
» Mainstream internet ecosystem support g

2 “Worid’s Lalgest ;
" ».FDD Mobile Operator R g 107’"’”’°”

i ACCESSLINESIN . .

GROH& BT
. RETURN; "% "?‘”’ ""as‘ 3

F/xed line Opelator

Connecting over 300 cities
> IDC Site:

» Rack No.:

> Bandwidth:

*Data taken from Deloitte 2020 China Telecom annual report
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Traditional IDC power saving reached ceiling

IT + Cooling “é =1
Challenges - e
> High energy consumption o ;
> IT load(50%), cooling(30%+), lighting etc. g "
» 5G edge DC number increasing * | o

Traditional IDC power saving
CFD optimization

Temperature tunning

Power off low load equipment
Electricity bill discount

Natural cooling Te_rpper.ature CFD
unning

YVVYYVY
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2021 Task Plan IDC Energy Management Platform online (V3)

W Plan Table l_l Al - IDC Cloud “*** Static Info - Realtime Data - Model Base - Reasoning Service.  more v & A Account \
ate -

Junl e c ov Dec = — e =
02 2021 B Static Inf 1724/ 1725 ;17261
B Realtime Data T il Rack Temp. Distribution Analysis

Phase

R
(994

22
B
e

g

k

?’..

i

Sfollcllol el el
Fl‘-‘.} SR ‘Q"

J“uuukg\ 1 1‘ ,A ).“‘“A ),‘

OISO )
.4_.,.;%,
'm

o

1€
£

ot
CRG
T

ta Collectio :!
Affected - -: Un affected :| - B Energy Stastic ) gg -
by cov-19 [ N bycov-1o [ © Siptem Masagement ™ s
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Reference to ENI Architecture

Energy-saving cloud system

Data Centre Operation Management System

- nient on -~ : :
- E Savi Feedback Status =~ i ] ] !
= Lo t =a ' <Massive data analysis |

;-5- Data centre API Broker T i -Policy generation i

N : :
d Input Data Qutput Recommendations N : I ;

= in ENI Format /Commands \\ . *Po ICY management-" i

S o ———— E \ L o e e :

T d ENI 59 \\

2 svstem a-_ar T T T T T s |
s[5 s 5| E2E | 'S8 Edge :
S ENI based 2 3| Closed i . . i
2 Z DC Energy Management | 2 m| Control | *Policy execution :
5| - Closed Energy saving 8 2 |Loop (s) | ! Context-Aware !
afg DAL Control Policies 5 < / 5 5
Q E Loop (s) : 0 / . +Feedback status... i
E .i;_ ﬁ g' ,’ _____________________________________________________ .
£l 5 Energy Trend Prediction and Pattern Analysis 5 / R

2 ( Experience and Al Based ) 2 g ; @ '
b === - | End |

4 i
E-\., Analysis: Context-Aware, Knowledge Management, Cognitive 7 i ) !
= ~ Processing, Situation-Aware, Model-Driven, and Policy Management FBS,-"' ! «Data Ingestlon i
TS~ T . (Such as DC sensor data)...
Data Centre e i
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Architecture of PoC System

End Edge Cloud

Focus on display e 11

Application
management
collaboration

equipment Data _
| | control _ collaboration_ _ Data processing and
’ analysis
Electric _ _coordination
meter

collaboration

1
1
1
1
1
1
1
n 1
1
EClaas 1 laas
1| m I Edge ICT infrastructure ! Resource
1
1
1
1
1

__________________________________
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Control Flow of PoC System
Big data platform
Energy-saving cloud system Cloud
Data lake Data Al Algorithm Service Policy Management Statistical
Processing Training Encapsulation Distribution Analysis
— E‘;L‘a”;’.'oi'fw Data exchange hub
—— — -~ Edge
Dynamic Environment System i" \
Automatic controlled
f f Maintenance
Team
On-site monitorin
Manually control air |
conditioning parameters ,," E N d
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Test Report from

CAICT thE{SiEk
NO. Test Object Test Result Date

1 PUE before system launch 1.373 | 2020.4.29

2 PUE after system launch 1.352 V 2020.4.30

A list of the tested equipment and the test contents
Equipment name: DC energy saving platform

Test Measured Qualified Unqualified
item item item item
Test content:
1. Cloud platform 8 8 8 0
2. Edge system 4 4 1 0
3. Data processing and 3 3 3 0
synchronization
Total I 15 15

15| 0

100%qualified

ETSI7Z__ S\
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Step 1

Basic data of IDC
room

Temperature Data

Real-time data of
the cabinet

Real-time data of air
conditioning

Equipment
parameter data

Transforma Data

. ~—— Collection &

tion of IDC .
Uploading

Step 2

a, | 7 Ca)
ﬂ. e .

Data analysis &  Release Policy Cloud&Edge
presentation collaborative
processing

a) Deploy the cloud system
b) Deploy the Edge system

ETSI(__ )\
Automatic
Control

c) Joint debugging and testing of the Cloud & Edge system
d) Joint debugging and testing of the Cloud & IDC system

11
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Data Flow of PoC System

Big Data Platform

Al
il
&

Cloud :
= Energy-saving cloud system
Platform E Data Al Algorithm Service Policy Management Statistical
Processing Training Encapsulation Distribution Analysis
Edge ‘
Platform !
|
| | |
i t t Maintenance :
DC 4@ ! Energy Group [N feam E
Equipment |_|_| i Consumption Control i | i: i
[ - : System System i . !
gn _ . 2 S

<+—— Control Flow
<+—— Data Flow

12
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Al modeling process

Cleaning Modeling Training
E Data E
| Annotations P

© ETSI 2021

Deployment

s e s s s ot et o s o oo

Model Test

Deployment Model

\

S e e st ks e = s o e o s ke e e =
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ENI PoC project #11: Intelligent Energy Management of DC

Al Energy Saving Overview
Data , Algorithm Model
: @ Static Data : §> Prediction model of cabinet air E
! . : | i outlet temperature :
; % f\?rbg;itdzai:zing Data ! i> Computer room heat balance :
. @ Unit Data(water-cooled) : ! model :

»  Power consumption/refrigerationi
' !

N K . capacity prediction model

...........................................................................

Control Policy

Water
Chilling &
Unit

= v Air Supply Control: adjust the opening of the air outlet floor and the
air outlet temperature to improve energy-saving efficiency.

1

1

: v" Air Conditioning Control: adjust the air conditioning switch and PID
i parameters to reduce energy consumption.
1
1
\

v' Water-cooled unit control: adjust the operating parameters of the
| water-cooled unit to reduce energy consumption,

L
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Examples of Al algorithm models

.......................................................................................................................................................

! Prediction Model for Water-cooled IDC Power Consumption \
| Input Output |
3 (1) Chilled water supply pressure @) Frozen return water E
: Frozen return water flow temperature : : :
! @ v' Water cooling unit power :
i @ Chi"ed water supply @ Outdoor temperature |
‘ temperature ® Outdoor humidity ’
True Value
. Predictive Value 850 1
0 800 -
50 \
700 -
. = - = - J 5 2 & & & ®m 1B mwx
Fitting Results of the Main Engine Power Consumption The relationship curve between the main air conditioning engine power
consumption (vertical axis) and the chilled water temperature
© ETSI 2021 Test Set 15

(horizontal axis) with constant parameters
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Calculation method of power saving

PUE = Total Facility Power of IDC/ IT equipment
energy consumption

= (IT equipment energy consumption + Air
conditioning refrigeration energy consumption) /

IT equipment energy consumption

Power Saving = Air conditioning refrigeration
power consumption in non-energy saving state —
Air conditioning refrigeration power consumption

In energy-saving state

ETSI7__\

Practical Effect of Poc Project
Annualized income

1200

1000

800

600

400

200

Power saving Energy-saving income
m2020 m2021

16
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Al based policy settings

o Fan Power Range Temperature Air Con
Brief Intro ors
Original 40%-80% 22°C+1°C
Based on phase | results, the New 40%-60% | 50%-70% | 40%-70% | 50%-80% | 60%-80% | 70%-80% | 24°C +1°C|25°C+1°C
remaining 11 DC room of building 2, Value Changed 25 59 1 6 1 2 18 6 6
the PID value adjusted based on cold Room 1-1 3 5 4 2
aisle temperature, change end air-con Room 1-2 3 3 1 1 2 2 1
that below 23 degree, thus increase Room 1-3 3 6 2 1 -
room temperature Room 1-4 4 2 1 1 1 2
Room 1-5 4 6 3 1
m data: 2021.4.23 to 6.6.T0
Room 1-6 1 8 1 2
2021.6.7t06.9T1;
Room 1-7 12 2
B No.of Room: 119 network DC;
Room 1-8 8 1
B Fan Motor Adjusted:101; Room 1-9 5 3 3 3
B  Temp. Adjusted 25; Room 1-10 4 1 2
m  Power Off Air Condition 6 Room 1-11 1 5
Total 25 59 1 6 1 2 18 6 6

17
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Use Case on Al Policy
Pha Se ll Resu Its Rir Con Saving 1 32.1% Air Con. Daily Energy (_Innsumptinn
Applying Al policy to IDC for 14 days: fg
m End Air Condition Energy Saving Rate 32.1%; e
m DC Room Energy Saving Rate2.8%; .
®m 14 days Electricity Saving 25070.71kW; Year forecast 65.36 S —————————————
Mi["ﬂﬂ kWh Overall Saving : 2.8% IDC Dayly Epergy ansumptinr!
® 14 days Electricity Bill saving13788.89 RMB; Year forecast e
35.95 Million RMB (0.55RMB/kWh) ; Ez
Highest savi“g achieved: -:'m:: ).: m* llp 3; _q.:q 3: 1: ;: 4: 4: 4:
Room A Room B Room C
80000 80000
60000 74542, 10000 60868247037 02 50000 80512 Sggans.4
40000 50000 40000
20000 o400 23067 6798.3 3053.4 ‘ 20000 6544 39724
0 0 S — 0 L —
= =T = =Tl n = T1
Room A saving 69.07%, overall 6.79% Room B saving 55.09%, Overal 6.29% Room C saving 39.3%, overall 4.13%

18
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Brief Intro

ETSIZ )

L

Comparison of effect before and after Policy Implementation

Based on basic data, temperature
data, real-time data of the cabinet,
real-time data of air conditioning,
change the equipment setting

B data: T0-2021.6.15 to 6.22
T1-2021.6.25 to 6.30;

® Fan Motor Adjusted: 5;

B Temp. Adjusted: 27;

m Power Off Air Condition: 0

rate

Room 2-3 2020/6/22 |2020/6/23| 2020/6/24| 2020/6/25| 2020/6/26| 2020/6/27 |2020/6/28/2020/6/29] 2020/6/30
] 655, 9 f49. 2 54, 1 858, 5 42, 2 671. 5 A54. 3 A53. 3 A54
REcom 2-3 Line A
648, B 646, 1 648, o 653. 5 639 664, 5 648, 6 648 648. 9
. 53 Line B 508. 9 505. & 508. 2 509. 2 502. 9 515. 4 504. 5 504. 7 507. 8
eom tne 521.6 518. 3 521 521.5 515. 7 526. 9 5186 516. 4 520. 1
5 53 Line C 659. B 865, 7 860, o 860, 7 865, 4 658, B 659. 5 660, 2 661
©om ine 545, 2 605, 9 597. 4 596. 7 406, 5 591, 1 547, 2 594, 3 597. 5
= 523 Line D 308. 5 496. 1 403. 5 408. 1 493. 2 327. 2 407. 2 410. 9 408. 4
Lem e 320.1 486. 9 396. 6 397. 3 482. 2 322. 4 411. 8 401. 8 403. 9
. 53 Line B 434.1 434. 4 433. 5 433. 1 432. 8 438. 2 433.4 | 433.1 432. 3
com e 439. 4 439. 4 438. & 438. 3 437. 3 443. 9 438. 5 438. 2 437. 4
- 53 Line B 364 363. 8 363. 8 365. & 361 373. 5 366. B 365. 6 365. o
com ne 350. 1 349. 4 349. o 351. 7 346. 5 359. 9 353 351. 6 351. 9
. 53 Line G 200. 6 1391 195. 3 193. 9 190. 3 196. 8 193. 2 194. 6 194. 8
eom tne 438. 2 452. 2 445. 8 445. 4 446. 9 446. 9 445. 7 447.3 447. 7
Toital LT Bouilpmenis Perer 445 6804.2 | 6617.5 6633.5 | a7al.o 6536.8 | 6629.5 6620 6631, &
Consumption
Total Alr Temdlilomer 535 509 416 365 384 376 386 388 396
Energy Consumption
FPolicy Executlon Time
PUE 1. 08 1. 07 1. 06 1. 06 1. 06 1. 06 1. 06 1. 06 1. 06
PUE before exzecuting 1.08
the policy )
—odan ele(‘:trlclty 123. 33 175.863 | 167.10 156.75 | 154.31 | 151.53 | 144 48
quantity
Refrigeration
_ 30. 33%
energy saving rate
Total ener savin
gy g 2. 25%

19
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Poc#11 Achievement Display

Ave. PUE
‘ 1.20..

PUE - -
Province A
14 14
Sites Completed <\ g /> No. of Sites
112.76 z N 65.40
APS AES
Province E
8 8
Sites Completed <\ g /\> No. of Sites
55.63 ’ 30.60,
APS AES

¥ 7679552.50

Annualized power savings

(KWh) APS
3548387.80
Annualized energy savings
(RMB) AES
Province B
12 12
Sites Completed <\ e /> No. of Sites
L PJ
105.86 7 52.08
APS AES
Province F
Sites Completed ( g \> No. of Sites
48.36, 32.88
APS AES

100
No. of Sites
o 105 @ 3760
IDC Rooms Total IDC Rooms
P 47 © 652
IDC Total IDC
Province C
13 15
Sites Completed <\ ‘o ’> No. of Sites
| P
81.38 7 N 44.77
APS AES
Province G
9 9
Sites Completed <\ G i) No. of Sites
43.62 , 23.99
APS AES

ETSI___ >\

Saving Rate

Total
4.99«

Air-con part

22.404

Province D

1

Sites Completed (‘ g ’> No. of Sites

37.83
AES

Province H

1

Sites Completed . 57 No. of Sites
7 \

21.63
AES
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ENI PoC project #11: Intelligent Energy Management of DC
Intel DCM - IT load analysis

TR

TR

Intel DCM software installed in IT load and server status (e.g. CPU
CT lab, and IT load information frequency etc.) can be analyzed on
can be obtained a defined frequency

21
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ENI PoC project #11: Intelligent Energy Management of DC
Intel® DCM Overview
= |ntel® DCM is an out-of-band software
solution for monitoring and managing the a& @& @& @&
inventory, utilization, health, power, and | | ] |
thermals of servers and other IT devices.

eM It Physical system or
nstance  IERYEN \/irtyal Machine or

Container

= |ntel DCM reduces data center total
cost of ownership (TCO) by:

* Improving inventory & asset management

* Increasing data center reliability

«  Simplifying maintenance

«  Optimizing power & cooling efficiency
*  Maximizing compute density

* Reducing downtime

DCM Instance, devices being monitored, and users are on the same network

22
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Intel® DCM Software Architecture

DCM Console

& RESTful APls .Q?

Intel® Data Center Manager Functionalities

Hardware Protocols
iDRAC iLO/DCMI IMM . CMC OA IMM

Rack and Blade Servers

Networking and IT Devices
(PDUs, UPSs, NASs, SANs, Switches, etc.)
intel) — ~ & ( . Server
(intel Lenovo. = ) (SUPERM'CR:’ EMERSONMN NAC F-T-N Technology
[ %
atfran]ns <2 fam Sovocenk
cisco €D | FUJITSU ORACLE

atfoan]u, A,
Trrm Povwasr of Baerg Nhes o clsco
Scales to 10Ks of nodes
IPMI = Intelligent Platform Management Interface
IMM = Integrated Management Module
SNMP = Simple Network Management Protocol
WS-MAN = Web Services-Management

iDRAC = Integrated Dell Remote Access Controller
CMC = Chassis Management Controller
CLI = Command Line Interface

iLO = Integrated Lights-out
DCMI = Data Center Manageability Interface

OA = Onboard Administrator
SSH = Secure Shell

23
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Intel® DCM Use Cases

Capacity Planning

Infrastructure and
Asset Management

ETSIZ )

Utilization Monitoring

Where to place devices
Optimizing rack density

Keeping up and forecasting power,
space, and processing demands

Discovering and tracking assets
Knowing details of available systems
Building visual layouts and maps

Aggregating info for the entire
infrastructure

Monitoring utilization
Identifying unused devices
Application & workload optimization

Network monitoring

Health Monitoring

Manageability

Energy Consumption

Realtime issue detection
Locating hotspots

Predicting health issues
Reliable & customizable alerts

Remote control

Identifying component issues
Updating firmware
Provisioning systems

Over-provisioning power and cooling
Granular thermal mapping
Monitoring energy use per device
Power Capping

24
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Intel CPU Frequency
Tuning Approach

30 Minute Avg. Current Values

OUTPUTACction a,
CPU Governor - OnDemand
Reward POLICY
Reinforcement Learning =T aehelie, Tred)
Algorithm
A
be+1
Ingress BW
Forecasting TRAFFIC
(LSTM) PREDICTION
St Pt Ct bt, bt—l, }
INPUT Saving 30~40% of power consumption

P,: Set of CPU platform telemetry features
C;: Current system status, e.g., CPU core frequencies
b,: Traffic bandwidth at time t

25
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Dynamic Frequency Tuning with Traffic Change

service_group_0 ¥ N ttern ¢ 2 SG service_group_2 ™ 24-Hour pattern ores 5w

Downstream Traffic Drop (Wave) Downstream Traffic (24-hour) service_group_2 Downstream Traffic Drop (24-Hour)

Downstream Traffic (Wave) service_group_0 Power Consumption IPMI Power Consumption

service_group_0 service_group_2
p—

Socket 0

68.21W

3 2TKpps Okpps 168.99kpps Okpps o

Downstream Traffic -Wave (service_group_0) CPU Frequency - Wave (core_3) Traffic Drop - Wave (service_group_0)

Downstream Traffic

Downstream Traffic - 24-Hour (service_group_2) CPU Frequency - 24-Hour (core_5) Traffic Drop - 24-Hour (service_group_2)

Downstream Traffic
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Power Saving for NFV/5G Core Functions in DC

Compute

.......................................

Generator DP + Y —
IPSec VM % -

Compute Server < |
CPU Frequency Jéug

— -
Virtual Virtual Virtual
Compute Storage Network
Virtualisation Layer

Compute Storage Network
Hardware Hardware Hardware
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Power control technology (Out-of-band)

Problem statement

e Need to ensure the HPC cluster power consumption stays within allowed limits
e Power saving when HPC cluster is not fully loaded

Power control on the Node and Cluster level

e Easily control power of defined groups of servers
e Cross vendors

>\ Values

e Power cap at the cluster makes sure cluster doesn’t exceed allowed limit
e Power cap servers during low utilization times = Power Saving

28
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PoC Milestones and Current Progress

Stages/Milestone description Target Date Additional Info

PoC Milestone
‘ PoC project submission 03/2020 Presentation during #ENI 13
P.TP.1 PoC Test Plan 1 12/2020 |Initial testbed up and running
PoC Demo 1 04/2021 Demo at Big Data Expo Kunming 2001
| P.D2| PoC Demo 2 06/2021 Internal demo at ENI#18
| P.D3| PoC Demo 3 07/2102 ENI webinar demo (27t July)
Target PoC Expected Contribution 1 07/2021 Contributions to ENI use case
Current PoC Expected Contribution 2 07/2021 Contributions to ENI requirement
PoC Expected Contribution 4 09/2021 Contributions to ENI terminology
PoC Expected Contribution 5 09/2021 Contributions to ENI data mechanism
n PoC Report 09/2021 PoC-Project-End Feedback
m PoC Project End 12/2021 Presented to ISG ENI for information

Note: The deadlines may subject to change according to covid-19 situation.

29
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ENI PoC project #11: Intelligent Energy Management of DC
PoC#11 demonstrated at “eDC” launch on 20th MW(C Shanghai 2021, Huawei demonstrated
Oct. 2020 Beijing together with Intel and Huawei ‘zero emission network 'including IDCs

mmn,—._*

Wﬂmmmw-mm

¢ ICTRAGtS

Hiﬁﬁﬂgﬁﬁﬁm.

f T O T —
: wafo.m.zo | P ERERRRER
-

i

fi A
AR

cEeE
HTRERRAT

5y cens
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AllA Alliance Proposal on “IDC Carbon
Emission Estimate “ 6-8 July 2021, supported
by China Mobile and China Unicom

nergy Management of DC

ETSI7_

~\

China Telecom Annual Report — Key Business Impact

=7001DC sites

420k cabinets Nationwide

Industry No. 1

Industry Alliance on IDC energy management

Building a digitalised platform to empower digital transformation
The Company strengthened the planning of its digitalised platiorm to empower
the intemnal and extemal digital transformation. Internaly, the Company pushed
forwrd the digitaiisation of its operation. The Company explored the potential
demand for 5G and Smart Family by leveraging Al and Big Data. The coverage of
targeted marketing exceeded 85%, significantly enhancing marketing resources’
effectiveness in driving incremental revenue. The Gompany accelerated the

o its new-generation cloud-network operating system to support

the scale commercialisation of 5G SA and enhance the efficiency of senvice
activation and product loading, while optimising its network quality and user
experience. The Gompany's overall satisfaction rate' maintained the industry-
leading position. The Company also conducted proprietary research of Al

The Company gradually
expanded its trial scope and implemented smart energy saving initiatives for
IDC sites. As a resul, the Company's electricity cost as a percentage of service

revenues was at Jow level in the industry.

stations to busy or bind-spot areas, and enhanced the utiisation rate of its fiore
broadband ports.

Externally, the Company propelled cloud migration, the use of data and
intelligence injection for its customers, and built the technological foundation
for digitalised platform. Supported by its digitalised platform, the Company

Anorenatad its intemal findamental eanahilities including communieations

31
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CCSA 18th meeting 3" Prize on Network Intelligence

Big Data Expo, New Product Award on
25t April 2021

{Al Based Intelligent Energy Operation
System) 2021 26t May, Kunming

' - | — T
b
i s
L
% ENa

S BIG DATA
£ ;K$"('v

l 2021 MAMDRRE — |
.

o SCONEY I i G0 U2 0 5 HRAHC I o s AT 3G PPN Fydgi il
00 3o A0 e o D DRV QG 250E HA 4 b

o QN 2020044518 1) M IF HO) GSTHITUMBR b
. A 198 90 1 ABOR
» %8 i Jf

M EAIMVINA N fix
ST e -

China Telecom, Intel, Huawei China Telecom IDC team
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ETSIZ7 )

Applied The Network Transformation Awards 2021
in SDN NFV World Congress 2021 October by Layer123

LAYER:123
\NORLD
CONGRESS &

Layer123 World
Congress 2021
11-15 October 2021
Q@ Amsterdam & Virtua

1 - 5G Service Excellence

LAYER:123
‘I\m_D Home The Congress v Sponsorship \ Get Involved \v Awards \V REGISTER NOW

N
CONGRESS

LAYER™123

NETWORK
TRANSFORMATION | 14 October 2021

Movenpick Hotel | Amsterdam

AWARDS 2021 . Taking place at the Layer123 World Congress 2021

33



ETSI7Z__ S\

ENI PoC project #11: Intelligent Energy Management of DC

34



