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| TMForum Digital Transformation World Series202081%
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| Ny RS> —BEEH

o fL>ChOEEREEAEFRSE. Stéphane Richard

e RAYL A, 70/O02°—BKUA I NXR—2 3 HHEEFSClaudia Nemat

® Telefénica. mEFAlTEHREIEE. Enrique Blanco

o FAFENAIINIIN-TITICOFT«TI\ARXT L =52 hFREUFR. Li Huidi

® MTN Group. Z)L—THREHMH LNEREZEE. Charles Molapisi &

Claudia Nemat
Stéphane Richard ) Board Member, Technology & Innovation
CEO and Chairman .;. Deutsche Telekom AG |
Orange -
Nik Willetts Q Shaloo Garg
CEO & President MD, Late Stage startups & Unicorns
TM Forum AN Microsoft Corporation ﬁ
o~ ] [

Andre Fuetsch 3 Keri Gilder
President AT&T Labs and Chief Technology Officer CEO
AT&T Inc. COLT Telecom Group plc ;

L
Anthony Goonetilleke a Shankar Arumugavelu
Group President — Strategy & Technology SVP and Global CIO @
Amdocs h Verizon Communications " Ad

(Hi#2) CONFERENCE AGENDA https://dtw.tmforum.org/agenda/day-one-headliners/
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TMForum®CEOQOI(&. Covid-19/\> 7 =w o, tHREMNFHEICKDBEZERDTrue
TransformationMEEe=TH D, TMForumDiEH DY J MO T P EEDERZTIRE

- TMForum@®CEOQO Nik Willetts(&2020FD+—"— K& LT [Software Revolution |
[Beyond Connectivity] [Culture of Innovation] [Diversity - Inclusion]

[Collaboration] #Z(F. 4 /X—2 32 AIECASRKRL—23>0EE &,

- TMForumB 93V J D 7 12 R—2R > hhv57250pen Digital Architecture (ODA) &
OpenAPI Manifesto(C. ¥7/z(CEricsson. Huawei. Salesforceh'E®. CNETH40EEZEN
B EFKK, MEFETMForum(3H—EXBENEDAREDOpen APITD#3/17Z20208108F %,

A=T 27N —FFT0F DI 7ER

Open Digital Architecture

HH# : https://dtw.tmforum.org/
https://youtu.be/d561IEypAuZU
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Orange : —4 &£ AIZHLICHEEEE [Engage2025] &,

5> AEE55%5E0range Group=&F#CEO. GSMA=EKStephane Richard(.
Orange®#1ikiE [Engage2025| (CHWCEEDITEDRIS., VI I 77AD
ZE, GSMAETMForum®diEiEx RAA,

- Orange GroupO=RFCEO(FYV T MO T VEENDEEZES., GSMAETM Forum(d
REICHEND. BELIT XA REIOGEN I /\—> 1 > ADEEZFRA.

<BE . B> Orange)L— DO HEAEE [Engage2025] Tld. AXRL—4—FEF )L ZBIEE.
F—AHEAIZA INR—2 I DFFTILORLGICIER. BE - ILK - EEXZBNET B,
SEODAOEZE RIAHFERT T ANEBZEBEEILK, B2BU—EX. &/t —EXBARZINE.

Orange®Engeqge 2025&4 key ambitions for 2025
Why is 5G important?

/7
/ Place data Why is 5G important?
Reinvent and Al at the
our operator heart of our £€
model innovation Y

model 5G is a technological leap that announces a significant transformation of business
/ ! maodels for all companies and In all sectors of activity. To take advantage of the
N e opportunities avallable, companies must anticipate their application use cases
\\_,/ v~ without delay, and we, operators, must be fully mobifized to support them and
- deveiop solutions that meet their needs. The story of 5G has to be written together,

Shiypmans Mcturrl Chvesran & CEO of e Omnge Groep

Accelerate . “The story of 5G has to be written together.”

in growth a future-facing

areas company BRIDABICIRET D, 5GDRA M—V—(F—HE(CHDRIEIRSIRL

(H88) Orange https://www.orange-business.com/en/focus/5g Orange=EfF#;CEO. XFT7> - USv—JLK
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Deutche Telecom : how to create a culture of resilience.
IR A R—D S —N\ZEFE

RAYWTFL OALAGRE - #iff - 1 I R—23>0Dh— RX\—THDIS5T
T+ - Z<X WY ME. resilience®3EH RV L O ADEBER 1 Z—T 5 —/\
ZE=OMINER., Zbld. XMENEFZE L TG BDERD EEED.

| DTIE. Ry ND—DODFTLRRFTZF)ULICEDEATE D, RT— 77wy T EDRHEID.
EREEZR{E, (BBEDSK Telecom&E D 5 GEERFE) . T24) LU —EXEBESHEE.
DS RG—ALATSY N IA—LMEGENTA GAMINGZFK,

| SRSBECERITDIEHY I NITIFIOZTT, AIOBFMAR, Ry ND—07—FF
0 NEODERFMNRIAF)LE L EE52D M —Z >0 & E,

| DTIREMBEEECFO DE LT —FRBREENDEEERER, > —FH10O%
IR, T—ILA0%EK. T—FH/I\F>R, T—FHAOTERNESE. BWDHE
HEIESHTULND,

$#)E® : Claudia Nemat, Board Member, Technology and Innovation, Deutsche
Telekom AG, explored how to create a culture of resilience.

Klaus Werner, CFO Deutsche Telekom AG
It's all about the data strategy MAGENTA GAMING

HEsE https://www.telekom.de/magenta-gaming
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TTVRBEEAQAIZERULAXRL —2 3 >0, FRECWDBD, Y1/\—>57,
DIL—=3 204 I R—=23 VRIBDBD A E R (T HIEERE.

BIE (xOsE0Hs TR NASE. ENRAEUEE)

China 2019FICHEITSGY—ERRitE. MMAERBKCRITAIERBEME (AlOps) (CEWD

Mobile D, ER, ANY— PRV Y ROEEMREOHSEBRBADERZN. BUSEE> -5V
V-HEFTOZ T I KT, T—9DHI\F > AZ&RE.

HKT OTT 7TV —23>DOAHRAIY—HR— hIJOCRCHENT, Al HHEZSIYU>T

1 &BTLIL EERAUANRY hETFAL D BhlEZ=EE. AIOps(EHKTDAIEESD—EE &R D,

Reliance JIO 5GICfgx. 1> RT. J7A)\—%5,000 8 DZKEhE%(C53AF. S5GANRT MLA—
OS> abhER, (R : Reliance JiolEMicrosoftEDFT AL RS X T A — A —
> 3>z IR T DIREZ2019F (CHK, Google & BEfi/RimAk %z HFE, )

Bharti Airtel BhartiAirteld>ZJ)L—CIOIZ. Covid-19(CkBDOv IS D>, BREBHMEEEATME E
BIE(CE RS, AirtelPEDK S ([CTHR— MEEHLU. BEDEEIEBHNORE Uz &57EA,

Telecom IKDERIRRZ 8] R4 UizInternet of Water (IoW) YU —>3>MFEE. O>450
Malaysia MMz A —ADALERAET. TMForumDESFE %289 TR E,

Rakuten 2DADBBERARY NDO—O18FE L, EXROEELUEIJO0—-/ULRY—EXEBHOE
Mobile > 3> %A,

NTTHJIL—2 NTT Data. NTTOAD T FZHAIDOLYS 3> (BB, everishPAlDtzw = 3 > (CEIE,
Al. Beyond Connectivity CHity—EXD7EZ X,

KDDI®ZEPFR Altzw=3>. Beyond Connctivity,Cloud>EZiE, Empowered E2E 5G operational
architectureld#sf5a [ERHAIRY ND—IREEERMMOATREFE] NPICREE,
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Bharti Airtel : Supporting a country in a pandemic

BhartiAirtelddZJ )L —JCIOMDHarmeen Mehtak(Z. Covid-19D XK RITH(CAirtel
MNEDKS (CHIR— MEHL TULBHEREA

| MehtaK(E. 1> REBEENHDD. WI0EBADET - AN—RIARBO—7F. §
STERVA BRITEFATERVADNDFENGD D 156,

| Bharti Airtel(d. #EFFICINRMTOS 1A ZIS,

| Ov oo, BREMEZATMEERE(OY T I RICH TNz —o
JEEH) (CRE. BMhT« ANV E2I—F— &L/ EEEZ. ABDATM. &/ R/\AH—-&
L CrE R,

| Airtel@. RA—XRIMAEBBNLKCEAS, BEBEOBEBA>ZIN—F+>TERY ND—TD bk

SIS a1—F4>0%, BAZEDTLD,

2 airtel
AIRTEL HELP A
THANKS APP FRIEND

21 | APOLLO
SENICATM ‘Aao'b PHARMACY

i
i - 50% increase in users
exhausting daily quotas

(HH) https://www.youtube.com/watch?v=hNZ33149idM&feature=youtu.be
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E (xOmE0» THENRESE., BENENEEUEER)

Ericsson SHETMForum/R— RX > JN(CHE. FttiE. Y—EXT'OIN1 5 —D7F S5 )WL
203055*55.(::%(]7,000{%* RIVICHER &8I, 156 for business: a 2030 market compass report |

Nokia Nokiald 5 U R STE, AI—A9H. J0—XRHESET. 5GASAS>200
N, HDRIY—TIOARYIT D ZADERSEZRER EEHR.
IBM Al — D HrRiEEIEENEE, IBME/RD A hR—/—"Telecom’s 5G future”{> “5G

and edge computing”¢. Twv>1>E1 -5+ JDEEMNE DT,

Microsoft J0—)ULY—>v L7 LT LF—2vw I TO0 S ATH INR—23 2 BIBEBN.
FLOLBECHER.

AWS Autonomous Networks & the Edge —Roundtablet®Edge in Automation7E(C77 R/
AT -2, AWSFRFBEFFEELSCIYCHETEEL TS,

Amdocs MEBDRFILT7 YT, EEOMEE CEPIREHZILASE, HEtzZEEL. b—E
A0\ AF—DI 5D RBiTEZIE.

Huawei 2030Fe(CxEBRERY ND)—D%ZT > RY -T2 RTHRREORABEZBIT,. HE
D3XFv U7 EBEEERY h9—OVYU1—>3 > ZRFEF.

NetCracker F>4)LJ—45—w TSI RF—D)LOSORIOSRATLAERCSN, F—=T«

=<3 THRAY—>v—Z—0O1 VLT o SiER & D ESEICKDDIZE &S,
NECHH3TAR KDDI. HiZ. NICTEHBFBEAAIRY ND—2INPT. hHUXNESEIL.
=1i& H—EZAA T AR —IZHNAAF=VIOT—F5T0Fv—%, TEICSH,
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https://www.ibm.com/thought-leadership/institute-business-value/report/5g-telecom

5 G-encode:Capturing new value from the B2C and gy
B2B2C market:B2C. B2B2CHiigh' S UL MIEZIES ek

Accenture. ZeettaNetworksZ(d. IoT. A<¥— MMR—AZFOFUWESRAF v
S AR EEEIF T ABOMES(C DUV TS5G-encodeEEM4 = E (T3EM.

| ZREB/FAZIE 9 35G-ENCODT O T4 MY T T —X1H20205R8. 5G-ENCODEI(4.
Telefonica. Siemens. Toshiba. Solvay. BakerHughes%ﬁ@lO?i‘C’f%ﬁE L. Zeettald.
BUEE(CHBWNWTECRY ND—DORXASAS T ERSAS U IICEDLKNILF RAA > A—4
AL —>3>70/0>—=iEH.

SG-ENCODE Project - Use Cases
In-factocy and in-transit asset Vit 300 vides trainivy o 'v
tracking ) P22 " <=
. € o / o L 5G-enccde

) g .’ asanne Buamess Clywtvwe (rywis @iy IV

e

Buvisess Ohjertm s . et &
wul LR P e T e her s wha rodha Then A ! Des pataae projec par ners
DL 1) o ] W,
\S\ SSo e l
el £ 0p M Ingin ‘ , NATIONAL 7
- - Liquid Resin Infusian (LAT) conposnss 7573/2/”@
A qu
- "
L '
”~
L

” A f@l?&? w PLATAINE Zeetta o
' s ; M Buaitoss Glbittn Sitites: kst i University of
JIS g v By -y ey ama o s SIEMENS B8 BRISTOL TOSHIBA
3 ——— Q soway  PLATAINE o
5G-encUde ; b/ mativision
SG~enc3deJ

(&% - H8) https://www.5g-encode.com/about
https://dtw.tmforum.org/agenda/capturing-new-value-from-the-b2c-and-b2b2c-markets/
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London Business School : Becoming an ecosystem partner : Beyond
Wining in a world of Ecosystem :Telco take-aways Connectivity

World Economic ForumJ U —J 4 > 20OR—)\—"TSwv N IA—-—AETIASRFT
I T2AIITIO ) =Z—0OFR'OFBE. O ROESRXRXZT—)LdDIacobides®L
BiZ, BEDTFOITIS AT LASEHE. IR/ (— h— EDfERhS DE S % 5B,

Alibaba. AirbnbZ&dfthenel xt°Reliance Jio,EXE/\AMILEDBEXROI IS X5
EHEE K.

WORLD )
GOROMC RESR
S
N OBMBRIIAS AT LRICINEZE
Platforms and Ecosystems: - BEEZDITD
Enabling the Digital Economy (battele Field : #4535, anchor : &sX,

complementor : {f5E#&)

- BlICBERZZEICEL
- BRBR )\ — b — EHEITMMEZERS T D
=TS FD
- BRINERIE LD
(F—4"v hDETE. KPIE)

Authors:
Michael G. Jacobides, London Business School

Arun Sundararajan, New York University
Marshall Van Alstyne, Boston University

(EH#) WEF Platforms and Ecosystems: Enabling the Digital Economy
https://www.weforum.org/whitepapers/platforms-and-ecosystems-enabling-the-digital-economy
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TMForum Excellent Award
(DTWSEATHRESNET SIS AT A —A—S 3 D HEEFHFDEH)

A N e i W A e i — —

TMForumBFHE(d. TZHIL S RXTA— A= 3 UHEKRE, FHNEEZTEIT 2EDT29N
En 5750 )IL—T R EBEOEHEIC DWVWTIEESE. 8BFEIIL-—THRE, 57)L—T 3777 HEE R,

FSHI NS 2R T A —A— 3 S ADEDEHEH

AL, 7—%. 2
AI, Data & Analytics

BEERY ND—D &
T w=/:Autonomous
Networks & the Edge

IEGLZBXT:
Beyond Connectivity

DSORKZRAT1ITIT
& BUEM : Cloud Native
IT & Agility

FSSHIIIANRUI
A& S A M:Digital
Experience & Trust

E1—-~N>IJ70H~—:

The Human Factor

© NEC Corporation 2021

Telekom Malaysia(3RFZ = EHL. Y—EXSTXUETOA>FTIZIT> hRY &
-2 ETFR)N— KT RINAHF -5/ (IDEAS +) =R, FHUIBRFRID
BAMEERIL. NS TIUNFERENI8%I(CE L.,

KEWindstream(E-1 > RZz#lsa &I BPradptit EIREL. XRS5 XAJEERBERRY b
D—DO%ZEER, MABEZFENSH—EXT7 U7 1 T{LET100% B, v hT—TER
ERSTINZa—F7+4 >0 T80%U LR M.

Y L—>7DTMR&DEAIr Selangor(E. Smart Water Integrated Management

System (SWIMS) Bi¥. 100%B&b. A—~5EHERE 10~15%. {ERIRTLEIRME
3,000%E) L.

China Mobile(Z. FEREAEME (CSG) MDS5GRY— M Uw R&EDFREHIZMEITICOM
ZRIFT. CSGICEBEERY NDT—UiRMt, ENMEY A MDA FTUD T MNUEE.
BIEET — I DINEZTIRE(C,

T4 VUE>OE/ 1)Ly hD—UF#EGlobeTelecom(dIS I RRAF+4 T —E
ARERA — bZEEE, v 3> U DILR#EEZ/\TUY o050 RICEIT. /)
JA—N > AT —S O EDHrDIFR & 55108 70%H .
HEVodafoneUK(EHrOfb Lz 7O —F%=HibR. @B ZHILHRINYN—TOINRUT
SALAY, ALTFVvRIVITOANRII O RAZEAN, T24)L5%E EE50%L EIEh0,

REPIPEE TCEESTZIES I dAxiata”d)L—FDDialog AxiataldFE 7O XD
80%%Z= HEMLICHIT. MBF v RILDTO7 1 T4, 100%EHEMEL. 11075K RILEIF,

KET7LABRYIX(F, REEOEZORMEFIFHBSZILA. 10,000 AL EH*DevOps
ERESE. AUt zZEE., U —EXTO/\AFDU>D RgiTZ2x<iE.
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[Autonomous Networks &the Edge]
Windstreamtt. X514 A0JgeRBERY NDO—DZ1EE

AKWindstream(3. ElProdaptft &3 L T, ASAAOEE CEHEN T OIS A
AJRE CRIT—SJ)Lidxkwy NDO— DO Z 85,

O N : RY NI—URASAATERENT OISV I, RT—STILidxry KD —D%Z g8

@ 5E AT > FZHILTL—LT—ID—8ETHDTMForumD 7TV —23>TL—LAD—D%
fEH.

o fER : Ry NI—TUDERENSTILE 1 -5+ 2T T82%DIAX MR, MAEBBEFEN ST —EXD
707« TLFET100%BEEME. Ry NI—TEERE NS TILE 1 —F+ > TB0%LA TR M.

Key Benefits of Project Kallash, Windstream's autonomous programmable network

Bes AR &

R4

8
5

o o Estimated Around o
automation o cloud native o © accuracy
from subscriber network reduction cost reduction axpacted in traffy
”‘}:“\“"”““'“ ensuUring inoverhead In network classification,
d d i on-demand expenses with monitoring and leveraging machine
scalability automatec troubleshooting learning models
. O2A litecycle
A\ A\
o Project Kallash leveraged open source applications o
aligned to TM Forum's Application Framework

(H88) TMForum INFORM Windstream builds sliceable autonomous network
https://inform.tmforum.org/casestudy/an-autonomous-programmable-network-delivers-windstream-100-automation-in-service-activation/?utm_medium=Social&utm_source=linkedin.com&utm_campaign=Inform
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[Beyond Connectivity] : TM (Telecom Maleysia) R&D
and Air Selangor (AIS). [Internet of Waterl

KEE(F20FEU L. YL —> 77EFBAT EMNIBRTFDERETLSEIE, TMEAISIFOpEXE
CapEx#z &1t 9 dSmart Water Integrated Management System (SWIMS) -
Internet of Water (IoW) YVU1—> 3>z S8HOERIKRZRIRIL,

ONE - ik . RiEEE (LoRa) MUMEFIHIoT (NB-IoT) /\«ATJUw REFHKEX—F—%,
AirSelangorZEM/KIEEEE M ICEFEN (CERH,
- BIKEXA =S —(E. UE—bGEERD. §lfl. XA>FF> X, DithiEZEENE.
- SWIMSI(Z., FZIITVXLZER. HHEX, HEETESOZL. V-0, K,
1> T SENEICEEYT ZREZIFE. TMFODMMEST)LEERLY Y — X &k,
O fER : 100%HEHME T A —4 —FEEE10~15%ME £, FAIAREI1R43,000%MmE L.
5GEILS SV T —X25tHE SR - (REE CYNEEIH 7T U —= 3 > algelC,

OPEN INNOVATION

TYPICAL WATER DISTRIBUTION NETWORK : BASE STATION ; PLATFORM / THINGSBOARD.IO : APPLICATION
ﬁ Water Traatment —— N : PLATFORM :
Works R:ser‘-'onv | LORAWA Serve ' '
& Raw water i : ! 1
e ' | = e = o= o=
ifl : | | l
Water p— - i web ¢ |
%”' Edge-Computng - 0 JLTY e O Server Sy 3 .
v 1712 sacs |
{LoRa) ) ua: Gazg;sy s:ff'!n ;o:re (- & : Cia Ethernet I3 e J | | :
i SO - : W
s g ! = Lo )
\—. b)) ' ' os 1| Single Remote I
Water Quaity | (( )) LTE | = == == - - 1 Monitoring and I
(Wirea) : ! 1 " Dashboard
({- \\ ) ¢ r Home : : I Analytics |7 J : I
DMA meter N } consumer | LTE ' I Server | N |
(NB40T) watermeter ®NodeB : 4 oo, :— _— e = I
(N8-loT) | " I os I orvel :
District meter : [ H
area (DMA R | |
|NB—407;&' H Iss e (-1 s ) : : :
AT g g e, > . .
: L] »
Enterprise ﬁlﬁ (4#2) TMForum INFORM
consumer https://inform.tmforum.org/casestudy/tm-rd-and-air-selangor-partner-on-an-internet-of-water-that-optimizes-
water meter usage-efficiency-and-more/?utm_medium=Social&utm_source=linkedin.com&utm_campaign=Inform

(N8-ioT)
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[Digital Experience & Trust] Dialog AxiataldF &0t X%Z80%
BEbL, TSHIDRAIY—TIANVUI > A% E L

R VDV EETRESHZEE I BAiatard)L—TJ DDialog Axiata(EZFFH T Ot
AD80%Z=BHENLEIT. ESHREESTZHINDRAIN—TIARUI A ZI— R,

| R&: 77U, DxJ. INERKT, FARD, A>T — VY= v )LAT 1 ZFRILICHD
EBRRERTZHIINHRIN—TOANRI I ADEE, I\—VFS+1 Xt Bz Eh,

| 5% : TMForumDFZHILRFAEETILEAIRREETILEDR— b A IR=-23> AFI)ILT7YT
DFHTED T IL—T LNV TDERE., Open DigitalFramework®—EB T4 OpenDigitalArchitectured &
U*OpenAPI#EHL & Catalyst T 10 S LANADS,

gy Hl-—-
. . Key results of Dialog Axiata’s digital customer experience transformation
o % & R hDEBE{EDIEN 1 126077K BJL

Z= o *
o /)Ihﬁa:'\ﬂ;f\) I/?TOT’( j'ﬂ:%_: 1000/0§§)J'ﬂ3 / US$12 l6 ml"lOf} 50/6 e p‘mnu 3 TOp
11073K R)LEY .D.ﬂﬂ.[]. CO“ ot ;n‘jr' ol (U85 242 Makon co okectad v b, et 80%
® 'féj:b‘(/ \,EE%@6OO/OD\ %Dﬁ ?2((-*% of pue.!-p.!id customers “'”)f;"':’;t:',
maoved to e-bill, sav automate
fEFEﬁ4'1:i=\LKR (ﬁﬁ"] 10073* I\) l/) ’E‘-ﬁ%’:’ 0% (LKR 4?10un;‘$";°nilli ) @ Digital channel adoption
® 77U, 1T, FARXT. IVR. T 100% J per year . ctene
> ~ i _ omation o 1 69’
FEHINF o RILEN U TRESNLTD suomation ot (SN s ' i
XIAND50%- 2184,20077K BJL- it 72% 3 5% 26 1%
o EBLENEFHTOLR | H180% wnvsss o I S
automat rd
?:;"l':":i‘():""")"v':".:. ; l' Opcn DtglulA! mltct(urv ‘A‘dé)vc’nl‘nr!:" part © !(r;\“z);::;-ilsl :?:n‘;c’:.:v:( .'n(:.'
participat 1 the Catadyst Program

(:#2) TMForum
https://inform.tmforum.org/casestudy/dialog-axiata-leads-in-digital-customer-experience-automating-80-of-processes,
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https://inform.tmforum.org/casestudy/dialog-axiata-leads-in-digital-customer-experience-automating-80-of-processes/

TMForum(CHSFa3d>tET hE

5k : AFIVRABRTE

FDDTW2021T L F7E 3 DE2MDHF IR STERNAS S > TEh,

CATH
s S

5G cloud & A3
Corergence

SG ride Gl - Phese It

2% ride ont - Phaaw 11

CATA
RO .L.ﬁ’

Al-empowered E2E
5G operational
architocture

Al-ampowarsd E2E 3G o

CATAL
- FROL o

Automating NeaaS
Cambda (A} sendices

Amtomesng Ness Lamtde {—

NEATA A

RROoL

Boosting AlOps
for full hybrid NesaS

Bocating AlOs= for full byb_

25

SG chgited & Intelligent
roarkosting innovation

CNWET Ol oy Lk

5% Dogtial & iotailigens Mar_

Agite and Butomated
digital emerprises

Aglis a=d sutomassd dighal

CATA +r

Y RO

AL TS AN Accedarating
digftal transformaton
n 585G cra

Al for AN Accelersting Sigl

N

“Algomating sorvico

probiam managamant
business oparations
using the TV Forumy
Network-as-a-Setrvice
APls

Autlometing zervice srcble_

BOS:

An -mpbmenkﬂwn oi
ODA core commerce
manogoment - Phaso 8

BOS: An imslesmantasion of

SG dgiiel support
system (Empoweer
ocosystem for 8G
now businass growth)

3G Sigtel sepport xyxtem (-

Al driven Business
sssurance for 5G

Az detvun buzirmes sxzucan_

AlOps sutanomous
service assuranoce

CATA

SO grsener telco -
Phasell

5C grasew: telco - Phas 1|

Al wnpawered 53
inteligent operations

Al mmpozwersd 3G intelige_

App uudmg

1L
A frnml:wovi( for TSP
<oliaboration - Phaso §

Azp tradicg me-katsle:

CATA A )

@ Fro.
“mﬁﬂdw
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sharing ecosystem

TV Gl st oy Tk

Flozkchals Sezed 3C Shert_

WCATAY
¥ FrRos &
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Digital Duzirmzs Marketple_
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“ FROO.
Wiception: Digital
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nfrestructure-shaoring

Smart metwarks for Smart_.

Titre crunching 5O
RAN roliout with Al

Timae cranching 3G RAN rol__

approach for CSPs

Ecowyaters - irom ooporte

CATA

Network field
operations
Neat gon safety
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CATA
=R3.L#
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Enabling multivertical

mnovation through 5G

slicing « Phasc il

Tha Aviator Enebbng melt_

Truste<! desta-sharing
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H88 : https://dtw.tmforum.org/
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DTWS2020 Catalyst Awards (i TEEFE)

TMForum&EBEEFIE. 32DCatalystS=iEET O 0 MBS FEE7DZIEL - FRE,

| Outstanding Catalyst — Business Impact: Digital Business Marketplace
o ®f, H—EX, YISAFI—2DFTHIE

| Outstanding Catalyst — Innovation: BOS: An Implementation of Open Digital
Architecture (ODA) Core Commerce Management

® IRAEODATR—FR> bDU T 7 L AR,
| Best New Catalyst in Show: Trusted Data-Sharing for Smart Emergency Management
(Covid-19)
® Covid-19FDRERFREICH\WTCEFR LT —HFEA-T 2T —HZFSAMM-ADT—HT SV
b A —LANHE
| Outstanding Use of TM Forum Assets: The Dynamic Architecture

® TM Forum Open APIZ{ER. &mib. BRFE. JEX. 7707« J1ib. BCEBIR. RS, ZHF151
JoOH—EXZENICHES.

| Outstanding Catalyst Communications: Time Crunching 5G RAN Rollout with AT
e E)\AMI)LAY FDO—ODERTOCADI> RY—T> ROFTZ4)UL,
| Outstanding Ecosystem Design with CurateFx: 5G Ride On!
o HEMRY NIJ—J#fe s, TYv A Ead—F o Oz FERUCESEBEDREAN TSR
RSOFvYOIOASRFLDIETT K,
| Outstanding Catalyst — Impact for Society: 5G Greener Telco

o 5GEMBFRESREEDENNHEZHIN. [UREZERI DANY— MIEIRRY MNJ—U%Z%E
5k
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https://www.tmforum.org/catalysts/digital-business-marketplace/
https://www.tmforum.org/business-operating-system-bos-implementation-oda-core-commerce-management/
https://www.tmforum.org/catalysts/trusted-data-sharing-for-smart-emergency-management-covid-19/
https://www.tmforum.org/the-dynamic-architecture-2/
https://www.tmforum.org/catalysts/time-crunching-5g-ran-rollout-with-ai/
https://www.tmforum.org/5g-riders-storm/
https://www.tmforum.org/collaboration/catalyst-program/5G-greener-telco/

Outstanding Catalyst — Business Impact : Digital Business
Marketplace (DBM) III - pelivering end-to-end multi-partner Industry 4.0, now!

Digital twin Consortium. BT. NTT. awsZ(d, &F@. H—EX, Y5457 —
> DT )ABIC K BERRIINdustry4.0DE2ES — AL AR TS X5 L% EiE,

- HFURDEDIY  S—ALARNIVFIN\— F—DPOFYFA—-T AL —23> (ZTO) .
DEERST. /02— (DLT) EBBIZEUYTSAF 11— ZFRE BEROTWILIT—-EXEFHNEZ
AT 28GR, U—EXRZRHZENETD.
https://dtws.tmforum.org/exhibitor/digital-business-marketplace-iii

- DBMZETI&. FIDOXR—XDx.509FiB1EIAEZEIEL. DBMI ST 7> RITILARIEST >4
FI—%RE TTIINESHRATSY R IA—AICKODTESRATIIAS AT LADA =T R
L—>3>z88, ZERICRY—I>ROAAHAAKNI—4.0VU1—-2 3> %%,

DBM Secure Supply Chain ..&.. Business Assurance: Revenue, Risk & Cyber trrforum

_
olm (M|  ©§  « () =S
4‘ m;m
() - ) —
DIG | e = -
Business Marketplace lml ..... = ® E,:::.@

TNz
- X

[T &% o ETT TR

H#8 : 1 TMForum:https://inform.tmforum.org/catalyst/2020/06/perfecting-the-ecosystem-for-a-digital-business-marketplace/
https://www.tmforum.org/catalysts/digital-business-marketplace
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https://dtws.tmforum.org/exhibitor/digital-business-marketplace-iii
https://www.tmforum.org/catalysts/digital-business-marketplace/

DTWS2020 €8 TOXBETTE >4V >, BADESIE:
HFYU R NTEF. AERKEMTFRICIBE)

REARL =S (FBEFDA > I SIC5GEA. BARDARL —FPOR2SFEHLSY
DX NEEECEEL

| Inception: Digital twins for 5G network infrastructure-sharing
@ JIFL—a ERZEmMALETIHIVYAODS56RY ND—OHRB1 -5 —R =TT, 75
WA ARI— b7 EERE (IR DEZRT
| Ghost in the Shell - Phase III
e ZLERDVILFARL—FRIET5GRY NI—IRXSARDT —FF7I0F v TAUTI> ROEE
PIVo—=>3>0OR—F LA Z1L—>3 %= F i,
| AI-empowered E2E 5G operational architecture
® AR A —5F —DEMD. BHTEE. H5THRE. EAEM. RV I\U—OOD?-‘—/S’HR%\’DEQET\ =
EREEFOERZBEEM LT DEF. AITHE(EUZE2ED 5 GER7Y —FFI0F v —Z27 &,
| 5G Digital Support System Empower The Ecosystem for 5G New Business Growth
@ Al, RV ND—UORSA>>J, Tw2AE1—FT4>2JFDS5GTo./O0>—%=H0\, AV¥—
N\=)\—T DMz 1—RAT—XIC. A>SA > TA1—YH— (RT3 —ERXZEEL
| Ready Telco One: Gamified customer journeys enabled by a dynamic ecosystem &
marketplace
@ S—=JA4T—>3a 2 THROIN—v—Z—_—0OAVIL7+ LifEZFHD.
| Automating NaaS Lambda (A) services
® TMForum®Open APIZFLVTCNaaS (Network as a Service) 75w b4 — Az EEL.
| Developer is King!
e TYSIAVEL1—F« O THREENTSHINY—ERZRAFRE T IRIETIRM.
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INFORM 7> ] £ A=T TN - ‘ @
42894~ RED s b JL—=LD~0
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TMForum® 75— iEENE (2020£F) (1/2)

TMForum®@1SKRL—>3> (REFEPCHA RS5A1 5 D2020FDERAES :

| AI, Data & Analytics (AL, F—%. #f)
o AIDE. HF. B, Yh— METICEAITBIHASF > XADAIFT TV Z MI— BEEFR.

o ALEAICRH I DRI hR—J)\—"AI Operations: A practical framework for AI driven
operations in the telecom industry : BEEFR(CHITRAIETEDERDADERAN I L — LT —
27"%457. UU—XEBIB, FANT AN, 71237572 MNEEBEOFAIOps 7O R ZE A,

| Autonomous Networks&the Edge (H#EBxRY hD—2)

e HERERY hDJ—J(CET DRI hAR—){—"Autonomous Networks: Empowering Digital
Transformation For Smart Societies and Industries : ¥ — Mt & EEZEDTZHDT )L
NS RXTA =A== 3> D5L"7Z2FiT. BEERY NI—DDEFIRET L — LT —TDIFRICH
TDEBRR. Ry NI—DA 2 TSRS TF v Eself-XEREREDIZEZ R,

| Cloud Native IT & Agility (359 RRA 51 JITEEHI)
e H—EXHHOY. TS5A/I\—, H—EXFX b, BN Y b O=Z1="5—>3>. /\-5F4D
HMEERICERZHTIE6DDOFULLWLOpen APIZ N,
® 3TComponent Accelerator-f Z>7FJ 5%, OpenDigital Architecture (ODA) > /R—%> b
DOTIRIZRATATUI 7L AREETRANT DY b A —LZRR. EREITOHFLWNI Sy
ALV T RO T 7ETIVEHE. RIEN(ICRFPAK DIENREBIRSEICEEZTTRI 5ND,
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https://www.tmforum.org/resources/reference/ai-checklist-cards/
https://www.tmforum.org/resources/whitepapers/ai-operations-a-practical-framework-for-ai-driven-operations-in-the-telecom-industry/
https://www.tmforum.org/resources/whitepapers/ai-operations-a-practical-framework-for-ai-driven-operations-in-the-telecom-industry/
https://www.tmforum.org/resources/whitepapers/autonomous-networks-empowering-digital-transformation-for-smart-societies-and-industries/
https://www.tmforum.org/open-apis/
http://www.tmforum.org/oda

TMForum® 75— iEENE (2020£F) (2/2)

| Beyond Connectivity (iE&Z&#XT)

e DX —EXRAILIICIZIIIASRAFT LM E. BEE/I\— M F—EDMERIENEE THD. TMForumi&k
TOASRFAFERDOY —)LA>, BEEBIAA— T LA v IO%FEKR, FiLLWW—EXRAIEOTO> T
27 N RabE.

e T E1—F+4>TCEATRIRFIY—TLR— KNHow to build and operate at the
edge : TV OWEEEERAE ZRKIT.

0 A H—EXEUTINILVATFZIIEERNTHD., ABL/R— N Leveraging ICT to
transform global healthcare : ICTZER LTI O—) VLR EERZZ " 7% FT.

| Digital Experience & Trust (>4 )L{48k & {E5E)

e TUWHRIX—TITOARVUIZARAEET IV GB962B Customer Experience Maturity
Model v2.0.0"ZFK, HHBNHAIN—TIOARVI X =ZIVE>T U, WERSERE.
BEEESRK GEEORLNICE S DITHIL D,

0 —=J4—> 3> BB EOMEMNIRI=1="—>3 > (CEIT DRI bR—/)—"1G1205
Gamification and Continuous Communication with Customers Whitepaper v1.0.0"Z 3
1To T—ZJ40—>23>0ORSETEXIEXZRERTOZNSOF TV —2 3 > OBER SR,

| The Human Factor (E2—Y>J794—)

05 A)\—F 4 AL —23 RN ETET )L Diversity and Inclusion”BFE =G, Bk
BNEEER L. ERORINTSO57 4 AZIRMEITDIEORN—I S > % &ERECT D,
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https://impactcsp.wordpress.com/
https://inform.tmforum.org/research-reports/how-to-build-and-operate-at-the-edge/
https://inform.tmforum.org/research-reports/leveraging-ict-to-transform-global-healthcare/
https://www.tmforum.org/resources/best-practice/gb962b-customer-experience-management-maturity-model-v2-0-0/
https://www.tmforum.org/resources/technical-report/ig1205-gamification-and-continuous-communication-with-customers-whitepaper-v1-0-0/
https://www.tmforum.org/diversity-and-inclusion/

TMForum AI, Data AnalyticsoO> T b

ALEADEIRDAICDService Management Standards for AL @AI Data Model for
Telco. ® AI Data Training Repository. @ AI Maturity Model. ® AI User Stories
(Guide Book). ®AI 1 OpsDIRsTERBEZ ERTE .

B N T

1 F=HEFTIL AI/MLZB7R— b Z0DADERMIRRE. ¥ TMForumdDSIDZAR—X(Z, ODAY® Open
(DATA MODEL) BEDAIELE\T—STET)LDVER APIs~E . GB1002 Artificial Intelligence
User Stories & Use Cases
2 NARIAD MMREE AIETILDARL —2 3> FDOIEEA >4 IG1184 Service Management Standards
Jx—X -2y hOEKE. for Al
3 AINL—=29 - TMForumA—>5/ - O T2 hd—EB  1G1180 Al Data Training Repository
LR kU EUT. AIZFEADOLRS b DR, Al Data Training Repository - White
paper,
4 AIDREFAETET IV HEREEDAIRAETT )L & FEMEL, AI Maturity Model Green Paper

GB1003 AI&DA Maturity Model
AI Maturity Model Spreadsheet
AI Readiness Check (AIRC)

5 1—HY—- -XAp—U— EREBEOFMN DEBDAIL— R —AXMD:% GB1002 Artificial Intelligence User
ET4&Rk. Stories & Use Cases
6 AIOps — ANRL—33> AlOXAHERERZY/R— N BIEJIS/26HD 1G1190 AlOps Service Management
Ot XA0H\EE CSPEREBIE O RXMBE&T L BEEIENK,

0 2020£F (X F e BT VI —TJ TiRsdhita.
AlIOps. AIxfit:Closed Loop Automation. AI Governance. Data Governance
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TS, AIOpSiZdDh:?

ARL—>3>0OFRET > >=TU>T - JOER

| AlOps(&. TAlgorithmic IT Operations] MDEET. ITERADADATAEEDK G, AIOps&EWVWDEE
(F. 20178 (CH— bF—HERK. BERSYXD(CIZEEME. /DA - RER. AR MEBEZST.

| AIOpsT'Sw hIA—AlF EvIF7 -4, ¥iRFE. BERONZERL. EEN//ENICITANR
L—=>3> (EZ#~VU>J, BEb. B—EXFT+RD) Heeziit.

\ 4

1970 1980 1990 2000 2010 2020

© NEC Corporation 2021 \Orchestrating a brighter world NEC



PN

*cEZ. ALOpS7aO Al
AIOps Service ManagementS-1 Y- 2JL : peployents

R AT ALE. NOBFENCKDERETHRENSAERE., EFRFT—AMEIICHENDIN,. AIZ X5
Ll BRANSHRENB O TEEAS S CERENELE, IEREFOTOTRDEZINGE,

/ \‘ Governance

Dev AT A ys Ops

2 b e Business Desgn& [ b
1 Aigonerk Develo ¢ Deployment Production Decommission
M — i L
4 . Change Mgmt
IG1190: Suite of Documents 161150 AlOps Service e (2BEE)
= 1 Management v3.0.1 Q!g Iﬁrl;“ ~
Ii"l"' ANSFO! ATIO Aszt
i gl TS 7 Configuration
IG1190A AlOps Contfiguration Momt
Management v1.0.1 (RECRERIE)
~ . IG11908 AlOps Change Testlng
TM Forum Best Practice . (7R
X IG1190C AlOps Release Release
AlOps Service Management , T Momt (UU—2
) Management v1.0.1 BiE)
/ Knex
1G11900 AlOps Acceptance M;':?ge
Testing v1.0.% (FLus@
17) Lo
Hi# : TMForum AlOpsidPEIFENFEEICE N,
IG11590E AlOps Knowledge
@ Management v1.0.1
161190
Teom Approved Date: 02-0ct-2020
IG1190F AlOps Monitoring and
@ Event Management v1.0.1
an St Pve producton %W Sann Yewn :.mm_-‘i 1G1190G AlOps Incident Il:lj'ﬁﬂi'\ 7;;%%
Verson 300 PR Mode RN
L Managemant v1.0.0 : TMForum AIOpS
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Autonomous Networks (B@E®RY hD—2)

Autonomous Networks (AN) Projectld. TECB&tENZEODTA . €OYYF.
t“l:l NS DILDEFHNRRY RO -2/ ICTH—EXZEZL. BEEK. BEEE. BEx
@b, BEELDBERY ND—TJ14 > IS AN OFvDUR—rZENEL TS,

20194, 2020F(CAN/RDA bR—)\—ZFH1T, FEE3MBTHRMSNDANTIL—TYU > =K.
1) E23>, 2) ESRRAT—FFTIF v & 3) K7 —+F>0F v

CECNN | =58 55
{3 home

IG1193 HEFEMBERY hDJ— - E>3 g Eficency: o
t /3 / tl:l |\7‘J j F Agile operations Digital enabling 4 g
1G1218 E@RY hD—0 - ESRIBHF  E¥RXT- | S R
_:‘:7__09:_\70 :\:709:‘\7 ; 1 E
IG1229 HERY KIJ—OU VYU1—->3> °l”
v1.0.0 DBEEAIECRIT 3188t a
v o
$3
1G1230 E@#RY ND—OBHir—+70 Sy — | 58
F v FFIOFv 3
;
n
https://inform.tmforum.org/insights/2020/08/back-to-the-future-ngoss-autonomous-networks-and-oda-contracts/ ~ 5 g
< 5

Overarching framework: 3-layer + 4-closed-loop

(FKH 82, Copyright) TMForum IG1193 Cross-Industry
Autonomous Networks - Vision and Roadmap
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https://www.tmforum.org/resources/how-to-guide/ig1193-cross-industry-autonomous-networks-vision-and-roadmap-v1-0/
https://www.tmforum.org/resources/how-to-guide/ig1193-cross-industry-autonomous-networks-vision-and-roadmap-v1-0/

BHERY RI—IDLAIET—F—Z R—U—

TMForumTld. BERY RD—2IDLANLE 6 DICERTE. ANZEFI T3 1—RXo—X (A—HY—-Xbh—U—) &

LT, Smart X, X5« 7. J\OUvIOt—TJr 1% EMICIREFRIE. 2021FREF THRIETE.

. Level O - manual management: Level Defnition NLlfan:!l!m:b Lium N;;:S;B MLISII::M
. Network Network Network Network
® Level 1 - assisted management:
Execution
® Level 2 - partial autonomous network:
- Awareness
® Level 3 - conditional autonomous network:
. Analysis
® Level 4 - high autonomous network:
Decision
® Level 5 - full autonomous network:
Intent/Expesience
P: Personnel (&) S: Systems (BE&h)
Aoplicability

DevOps
/ \ 1 Smart city
- 2 Smart manufacturing
EFE: - £ =77,
BR. BA - BagE: - ?EE?E 3 Autonomous Vehicles
Eifjitlﬂ\\‘)b PoC. {4t FTA . G
4 Media/entertainment
%_E"‘-Bﬂﬁ (sports event, gaming, remaote production)
o o — msE—
i —E LR = b 5 Public safety
~2019.12 ~2020.12 ~2021.12 {(infTormation casting, disaster recovery)
6 Efficiency 1: automated O&M
7 Efficiency 2: innovative operations services

(488, Copyright)TMForum
TMForum®AN(ZODAY>Open API. ETSI ZSM,ENI,MECZ. ITU-TOFG-ML5GICHBEE,
ITU-T FG-ANBERIZ =Nz, TMForumid. ANICEEIB<YILFSDOT—U> 3w T ZHHEFTE.
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ODA (OPEN DIGITAL ARCHITECTURE)

| ODAlZ. &7 —+F7F4F + TOpen APIEELOpen Digital Framework®—8B, 77—F7
09:‘\77V Alj 0 /\LI:IDE\ DQD-HE IJ_C*%W

| BREES R A > (SRS N U EERRARRY J hO T 7O R—R> MEER L,
HEDT—AETILICEDSFEBELUIZOpenAPIZNT L TESR I —E X %Z %/ k. ODAIlZ.
D7 L RAERETAMNRRZEOHMAIGT/R 7Y hEYV T bDO T 70— RzREM,

Open Digital Framework

Legacy Transformation Tools Maturity Tools Data
‘As-Is’ OSS/BSS Transformation : . -

Governance Business

) }, Functional Framework Information

S _ Business Capability & Architecture Framework (SID)

o .

8 FEPESIET IEUEL) Al-driven Operations Integration

- L. Frameworks Framework

= Concepts & Principles _

(S =

h -

< Design Guides ‘ =

‘o0 API Governance Deployment Implementatlon

[a) & Runtime

(]}

o IE S e o Components TM Forum
Data Model

Security Governance

(tHE88, Copyright)TMForum
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(i) TMForum®EID#H#+:0pen API

| Tmforum(3500 EMDOpen API{tHRZE AR, SARIATRIHADAPIZILK.
SmartCity(FIWARES) O 10 h&EGEE,

We're building on the success of TM Forum Open APIs trforum (e
2 years of rapid growth and market impact through global adoption and endorsement

PSRN i ik e

o
5 770+
©54 kb
Open API comspames ofuct Ordesing
specifications nd 5 400+
deployed in » il
66p O’V:d; he; ) dc«gxlo:ding
giotally ; and using
= l‘ T the APIs
1 |
E40 ‘ \é.
@ Sodjob
member
companies { 22828
Aoty 4 21,000+
Open API community
Manifesto ! o # professionals
===l Y | rem——)

Enterpre

Workforee Massgemest
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TS RTLERY —IVICEIIDY—IL, LIV IERER
Connectivity

Ecosystems - from opportunity to capability,a playbook for CSPs

T —FF0F v, g, ESXRRX E5FU> 0, RREEONF CIF S FLHMNEREERE
MIDXETZAILTAS AT ATOS T MEBIT AN DOY—EXRWY—)LZHFE.

ECOSYSTRMS

i FORCSPs

R LAYV ITRI 3IDDIT—X
c FTTHIITAS AT ADMATH I R ELER.

- fEEREET 2
- BRI
\ RROFEH<
A : HHIPEIE EH<
WRDSFUARRL
| WRICHTBZYUI-SISEARICEND
A HIE-RE-F v RIOBESEFET 3
f F—E1BB)U1— - A NU—LBER
NU1— ARU—AICHEEET YT TS
ﬁﬁf f HiEEE 1 —Y—2 h—U—PISICTRT 3
( HEER— R DA UAREHT S
(455, Copyright)TMForum ot or 6ty 2070 40/ il bkt el iz e ccomystem cpporunii
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https://inform.tmforum.org/catalyst/2020/10/creating-a-playbook-to-help-csps-seize-the-ecosystem-opportunity/

TMForumL7R—b : 5G. IoT. TV SEDICTEEHAU

Beyond

B2B2X t“ N“*ZOD*%AE ﬁ*ﬁ N\ ) I,Zb' Connectivity

5GH—EX(Z. B2BO#EE IoT WREZETYS O EB1—FT+4 >0 H—EXEDFRICES, T4
IS —EXDMBEIF TNILAT T7DHFEEER. sNTLWd., BEY—EXTO/\445—(CSP)I&. O%2
TV RERDODA—T AR —F—. BE/I\— - ERDIFESHRIAETI)ILHEZZDIEEENIRE,

- “Leveraging ICT to transform global healthcare : ICT;ER UL O—/ULREBREZEE"

NVAT7 +7 LA

- NUVRAT 7ERFERB.SIE IV (L OLEEDSELL L)
- iR DEFDANILRT 7752 (F2020F109K RILEE,
- FTEEDS3%DAOEA 25—y MeRFERT3MEAFTECATS I,
- KARIREEFEEBDA0%([EINILAT 7D
ESRRSA 225500, FREEIRED 1 %L T

- BEET A IUEBICHBULTAWS, GoogleCloud. Microsoft AzureZ(d, V5 RS —EXEFEL
NIVRTT77%ZT =5 MCUTWBH. D EAIICEATDLZEME. T35/ —. EHIC
B9 DRRIIERDEE (CIRD AR D D,

- BRATQBIESBEENNILAT 7, EEICEFHEA TN, IFEELEUTE. FECNH S,
s TMFOLR— RTIEFOTOR JOINASF 0O RXF A>T I L —F—EBELTAIR—TS5—
LN 1—F1T—>0H(CRBINENGDD EIRE.

(tH8#8) https://inform.tmforum.org/insights/2020/12/the-big-picture-leveraging-ict-to-transform-global-
healthcare/?utm_medium=Email&utm_source=Newsletter&utm_campaign=stay-informed-2020-12-

20&mkt_tok=eyJpIjoiWWpFNESHWTNPR1EWTORKbSISINQiOiJjeDN4eTY5SUIFOWIGVFdYanFOQmMFhdk5CVnNxejVVbnNmMzI2UmdzaVNIeGOrSXZPSGO6dF
g5NNnJIcWIrSnBmNOk2TEd1WUIcL3NcL3c4WEpBSVFDd2RoVIVMbOIFTVIFMmMhSUOI3UVV3dVU5UVFHTERiIRFoyVHpjeGICSGNYRGtSIN0%3D
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TMForum®dDXICRET 37 0—F

FAINH—EXTOINASINDEEZ(BE, 9579 REAF 4 JIT. Al. Autonomous
Infrastructure%ffﬁu]“ 5 GigihARICE Uz (Zero totchX) VI NI T 7A\DA > I SEEZXD,

PEROBEY—EXERS FTANG—ERT OIS
(csp) (Digital Service Provide)
Zero-touch Partnering

WMEY—EAEBZHDOMER

TIONY—EABREHOMR

Al-Enabled,Real-Time Operations

A IGDY TZILE A LANL— 3
$.5R -7 =27 V) 5 = 2 ZAugmented Intelligence

AL —ra

(FTat+R& AFE)

S
e Cloud Native IT Production Components

DS5DFFRATaeInTIOH a3 A R—F2 b
BHAETRE. IS FT oL 11, =A4 20— Z21Em

Zero-touch Interoperability

Autonomous Infrastructure
BRRA 722 F39F %

5G + Edge + Data + Al

RSN TUNB%sEUE(E. Ericsson / Arthur DICE D <. 5GIC{IhEY B4,0001E R)LZEI#B X DIiBINDB2BYNZRED 1 7 (CE DL,

W

Bg - 88 : Copyright TMForum
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TN —ERDIA—HR

] Beyond Connectivity
¢ 7 FUL—S A FEBANLRT T, AX— 2T 1 (R—14) . UF—)L. E#/358,
O/Ry o kO—>. BEEERE (Autonomous Vehicle) . TIHEZEZE, AR/VR (L
RIREM)E, BRATPY—EINBDBAFINTNDA . BEOISEIFTLHAN. =
DIV A>E, IRIEEED 7))L EROEIESE (CKDZ T —EXBIENEIFEIND,

OEERFEBBEDRART —FICFILATEZMEICHIH. +ABEALENTLR,
GAFACZERMEE UTOMEALICRT LM, TS5/\S— EHICEHIDI-—Y—D
Bl U, ARITY REROA—TA KL —5—. ££F/I\—bhF—LR2B3HLNLE
SRAEFIEBAHITEEEMNMES N TLSB,

| Digital Experience & Trust (FZHIITIARVUIDRAEER)
O AR MCXZMITL. B8, &, O/ VLT B LENASERE, T+ U« ERE
R, FL—PEUST 1 [CORMERSITSFOERRFESBEA TS,
e [I/Rw hZ. Digital WorkforceZZ/ZR UCBEE Y —EXABIBR D EEX 5N, F2R
H—EXREACHIEUZRAFIL. ERGESEF. ERICGUREELTOWBENDD.

| The Human Factor (E2—X>J75%—)
o IHNEER., BlcHnaEEICTSEMDE U TCulture, Diversity. Inclusion®F®d
Human FactordiREINEEEN CTWLD, /R —23 22K LD O—)ULIREFE N
FDIC(E, ZLICHIET 2AMEF. BEUEOEENEE,
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TAIEMDI A —NRA

| AI, Data & Analytics

o > —YDMBRIERDERIE(S. SEOEETiamc I TLDN, R4 RBFEZDT —FHEIE
92%F. JIL—/)ULTEETERRDER(C(IEREN DD

oS —~ERENE - mBME L. FT—FHIN\FIREBHHEBINTLDIN, BERGT—F(CH L,
ﬁﬁi]‘xﬂ%(ii?’ A~ Hﬂﬂﬁfdﬁﬁgb\o T=EANEMRIA-RT—RZR DI, T—IHH
EFEERURAT—SIILICERTDIZENBHTHD.

oGartnerb\ “AIOps platforms"hiZz 1 RZFEEKUCH, 5GEMNSRRIAETNDH,
TMForum THBAIOpSIFEERT—Y EULTERD EIF5NTLS,

| Autonomous Network&The Edge

o ZUE T BNABAHISARRY FILTA LABRS, FAF Y IRY—EREEEAIZER L.
RERESOIBEBIL. 561> TS 0%, BACREHIRRMTE. BEILICRDMHA T

eTwY>>E1— 7-4 >4 IOT&AIODHE/—\,F IV ITODT—FUENKREERD, IHEHE.
BAIOX MR, T—A00tF 1V RESOoERMN S, EEHHNEK,

| Cloud Native IT & Agility

o v hNIJ—=O&ITORE. 750 RMeAoO—/V
(Open D|g|tal Architecture) (‘_3:07’707)
MTMForum THESH SN TLVD,

® ODAR, WBEFFEELNDERDTISY hIA—LELUTHEDNDIH. NERATHDINTILF
AR =4, NILFOSD NEE. APIZERAUEY—EXREREEIHNETH D,

BELS %%%TL)E pen API&ODA
RILA VT I\UITFE%%*%QE?aE@J
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Fhig - 8 : Rt (5GF) A b—U—-[F—# & (CHEIRIZR S

| ERCHBIBBAFEESHRANSEHAN LT, TZ)UEMOERIC K> THiZMBEZEH T &7,
[F25)ILhS > RXTA—A—=3> (Digital Transformation : DX) | &R, BARTEDXICDULT
[2025FDiE| EEEHIESIN TN, BHBE2025FDFTH)ILANRL —FINDEE ETHiGIEK%E
BiEL. ERNICDXEHBERFEELRDTLD,

| X&&TE. 1ERDEESENSHE (Beyond Connectivity) . 5GWWAL. TOSXFAZFRALR
N57TH) B —EXZEIL - TSIEANER TH D, Covid-19 TRRBEEZRERS TN, EED
SRR (O I DIBEBEDEEINIO—-X77v T UDXILERNZIO—/ VULICHHE L TULD.

| 5G1 /R—2 3> F—DETH/N\—FRE T, HLRDEOEBME, H—EXZHRITDION. HiE
nbuﬁt@Eﬂ%%RtTto ESRADARNERARBRIIE L TVDIH, IRIETEU X OZED (Fail Fast), #
=ft. EEHERE. BEIEA—-D—REDREDZ—AZBELUTVIEBED/\—M—&EEL. 77>
b—t@é%ﬁé’#’a‘:ﬁﬁﬁﬁ(z ULDDEA X b—1J— (Customer Journey)dH T, HHE(CWin&ERBEZHR
RETHA 2 TDINENDD.
| ZE2&RE(CHFETEEDRBEDET SI(C[ECulture. Diversity (Z4#kM%) - Inclusion. Human Factor
AERD EFsnNTULVz, JO0-/VVRBREHZFDICEAME. 1 /R—2 3> %EIHTREE

@ﬂ%@%g |$%ﬁn [V ug'k L/7:_o
BEERSES
(CONNECTIVITY
PROVIDER) FAEY b
B
R, o 3DBR{R, UHD RTU—> i

FSHANIIN—hF—
(DIGITAL PARTNER) 27— NR—17, J J_ = &2 05 REFEAUREE - 5~ O G@ESZ%OD BIESD
e AA R (J3EEZ) 70/1’/{1@7_'-/\1,/_
23> - EFILDOE

Sy a>IUFADIRTT
)7—/ 3>

B TsosE N

Ll Fiii
E QJ@?

=
SR (BT
* H188: TM Forum 5G Research Report, August
2018
‘5G Triangle’ Diagram Source: ITU 7T (CHIZE(EIE
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(2%F) thoEE{CE{FEDDXiRETH
IIC (Industrial Internet Consortium) “EXDDX”

IICTHBEZEMITHREF(CDigital Transformation Working Group/Hh':%1Z. DX(CHE
&I 7 O —EUTOTIR/ IV, I\ A\ —ORIOF71EF«. B1)\—txF+a1
T+ . AlEDT. TPV A 2. DEEIREZZEITTLD,

Definition: Digital transformation in industry leverages connected things to transform
processes and operations to produce better outcomes (figure 1-1).

Mounting Challenges
Higher Process Efficiencies
Disruptive Innovation

Better Outcomes

New business models
Mounting Market Pressures New partnership models
Growing Regulatory Pressures New operational models
Exponential Growth of Big Data

Evolving Demographics

New service models

Business Factors [ Technology Factors

Corporate Strategy Cloud / Edge
Investment & ROI Hyper Connectivity I Privacy
‘;~ Organization Cybersecurity I Safety
. Processes Al & Analytics Reliability
- Supply Chains Digital Twins I Resilience
v Distributed Ledger ;

Figure 1-1: Digital Transformation Journey—source IIC

(tH#8) IIC Digital Transformation in Industry White Paper
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(&%) BETEDT I EDOEFE

| BCRfth, PSP TERIETDITSHINE

AREETFHEZEERD TSR 2h. BERTOGAFAYRINDIBESEE DT )L
fh, PPERAETREN > TS, 21> ISR EOENZHEITEN L. T25)ILH—
EXAN—BROICEATNDDH D,

e 7> : [Digital India] BERZEA. EESHETORITO> U hEZEE. ERID
FIE. HEFEFHD— ﬁiﬂ’]é%kd:%iéﬁﬁai%"ﬂ’ > ISICEFEN,

@ g 7 7 EENESASEAN ¢ TASEAN - ICT Master Plan2020 ]
® 5 : [Thailand 4.0] TEEDFT>4)UUbEESDH TS,

oL —=77: 2020 TEREADZBH I [Vision 2020] =#HBlF. H1/\—>F~+
(Multimedia Super Corridor : MSC) . ' —AKRE. BINTZFILBETFE

o 1> RRIT '7‘IZI\J’J?I > TTA)VI\TRR. &t X5 AAMEFEZE,

® = > HR—IL : )\=F+v)L - =>HR—)L (Virtual Singapore) #&E,

o [E (X, —&%—i& (One BeIt, One Road Initiative) EXEHEEEEZASEAN(CEBRERM.
7Z)OC OS5I R, BROAIFRT., RBRECZTOEMERTOSTON [2

FTa4—--JLa>] =M. XL—>77 TEER.

IT A & AR FIE{ B DR

o ERN(EDT —HFER. > —4FIT0 ) = —#R(CHVWEETET —FH/\F> &5t
BHEDH SN TULDN, FN(EGDPRA, BRI EE—FGHZRL (CEF BT — A ZEEDARET
EREERR. 72V THEFEESE| (EC) &, V27V OFTIHIEXORRERZES
(C. BANBHRREDPT—FO—-HS51E—> 3> FEOREE#R{LZ ZEHIHRET,
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HHFVUX M5FE:Autonomous Networks & the Edge

Autonomous
Networks & the
Edge

Customer
Experience &
Trust

AI empowered 5G intelligent operations

5G ride on! - Phase III

=0

Agile and automated digital enterprises

AI for AN: Accelerating digital transformation in 5G era

Automating service problem management business
operations using the TM Forum Naa$S APIs

Autonomous network hyperloops

Boosting AIOps for full hybrid NaaS

SINA: Speech interpretation network assistant Phasell

Smart networks for Smart Cities

The Aviator: Enabling multi-vertical innovation through
5G slicing - Phase III

The “EDGE" in automation

Ready Telco One: Gamified customer journeys enabled
by a dynamic ecosystem & marketplace

ChinaMobile,Huawei,Asialnfo,BOCO Inter-
Telecom,NOKIA

BT,orange, TIM,incognito, TEOCO,MDS,Hua
wei,Asialnfo

BT,Verizon,blueplanet,Vlocity,servicenow,
infosys

China Unicom,Huawei, ,CAICT, &l XEZ!

Vodafone,BT,cortex, Techmahindra,openN
MS,SOLENT

NTT,orange,Cognizant,BearingPoint,Ubiqu
be, FUTUREWEI

Telefonica,Amrican
Tower,NTT,everis,Vlocity

Sri Lanka telecom,Enghouse networks,
,CLARrTY

City of Dublin,dgit,Quortus,
FUJITSU,FEDERS, Microsoft,GR

AT&T,BT,CANGO,izi
Systems,wipro,mycomosi,ORACLE

BT, TIM,Vodafone, TELUS,Verizon,VIDEOT
RON,orange,blueplanet,IBM,optare
solutions,cerillion

KDDI,Ncell,Orange,NetCracker,Radisys,co
mviva,Microsoft

© NEC Corporation 2021
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HHFVUX M5FE: Al, Data & Analytics

Al, Data 5G greener telco - Phase II China Telecom,Asialnfo,BOCO Inter Telecom, ZTE
& L]
Analytics AT driven business assurance for 5G BT,DT,Orange,Amdocs,IBM, TATA consultancy
service,optpre solutions omni sci,SI-TECH,FICO,LATRO
AIOps autonomous service assurance China Telecom,PLDT,TIM,LG
U+,HKT,COSMOTE,Smart,BOCO,Huawei,comarch,INTR
ACOM
Digital accelerator for faster netwok stc, Huawei,NOKIA,solutions by stc
Infrastructure deployment
Inception: Digital twins for 5G network China Telecom,China Unicom,Asialnfo,SI-TECH, X/&/H
infrastructure-sharing #,ZTE
Network field operations — Next gen safety Verizon,IBM,MACELLAN,Prodapt,LIBRESTREAM
Time crunching 5G RAN rollout with AI Claro,everis,blueprism,creativity
M software,Microsoft, VIAVI,BRIGHTCOMMS,NOKIA
Trusted data-sharing for smart emergency China Mobile,China Telecom,China
management (Covid-19) N Unicom,Asialnfo,Huawei,SI-TECH, Xi&##}
Cloud AI-empowered E2E 5G operational architecture KDDI Research,HITACHI,NEC,NICT
Native IT . . i
&a:;ﬁty Automating NaaS Lambda (A) services AT&T,Amdocs,blueplanet,IBM, Techmahindra

BOS: An implementation of ODA core commerc Orange,ChinaUnicom, Telenor,Vodafone, Techmahindra,

management - Phase II L]

The Dynamic Architecture N

wavenet,whale Cloud,Oracle,SigScale,globetom

Vodafone.Telstra,Deloitte, DGIT, Fujitsu,ServiceNow
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HH U X M5FE:Beyond connectivity

Beyond

5G digital support system (Empower

connectivity ecosystem for 5G new business growth)

DTW
Catalyst
EarlyBird

App trading marketplace : A framework for
CSP collaboration - Phase I1

Digital Business Marketplace III
L

Vertical industry telcos: A federated DLT-
based marketplace

Ecosystems - from opportunity to capability, a

playbook for CSPs
Ghost in the Shell - Phase II11

Developer is king!
Vertical industry telcos: A federated DLT-

based marketplace
5G Cloud & AI convergence of BOSS

5G Digital & Intelligent Marketing Innovation

Blockchain Based 5G Sharing Ecosystem

China Unicom,SI-TECH,Whale Cloud. Huawei,ETIYA

Robi,Dialog,AKIATA,Apptium,Ericsson.Huawei,IBM,Goo
gle Cloud

Agile Fractal Grid,BT,Chunghwa,Digital Twin Consortium,
Etisalat,Heritage International AG,MaxByte,NTT,SteepleCom,
Telenor, Telus,Accenture,Alertiee, AWS, BearingPoint//Beyond,
Beautiful Ones,CityZenith,Digiglu,Intel, Intuitus,IOTA,IoT
Labs,Mvine,R3,Stratus, Tantallon,University of
Ulster,University of Surrey 5GIC,VETRO FiberMap

Orange,BT,Rostelecom,IOTA,NOKIA,nexign,ARGUS

stc ,TR3DENT,IBM,csg, TATA CONSULTANCY SERVICES
ZIRA

China telecom,NTT,orange,SPAEKLE, University de
Paris/Milano,HKT,TIM,sybica,amatus,EXFO,

Globe,KDDI Research,Ericsson,Infosys,Google
Cloud,salesforce,Micrsoft Azure,vmware

Orange,BT,Rostelecom,IOTA,NOKIA, nexign,ARGUS

China Unicom,inspur,SI-TECH, X&)}
China Mobile,SI-TECH, % 5%&, Whale Cloud

China Telecom,China Unicom,Asialnfo,CAICT,ZTE
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https://dtws.tmforum.org/exhibitor/app-trading-marketplace--a-framework-for-csp-collaboration---phase-ii

