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[ Customer (pool of vehicles) optimizer ]] I -.*: Inter-customers/ slices :
3anpoc: Orer; f‘ optimizer |
« MecrononoxeHue UE (aBTomoBunei, HanpuMep) * YpensHas LeHa Ha crno ¢ '\ —————————— g
» OBLan noTpeBHOCTL B BbIMUCAUTENLHOM MOLLHOCTU KneHTekol (UE) 1 cepeepHoi y4eTom sanpawiBaemero | [VHaMUYecKoe W3MEHEHMe
YacTyi NPUNOKEHNA QoS v npegocTaBneHus " YOEMbHOW LieHbl Ha OCHOBE
+ BlomkeT Ha E2E 3apepkky Mexay UE v CepBEPHON YacTbH NPUNOKEHNS «no TpeboBaHuMo» ’l KPWBOI 3MacTUYHOCTM cpoca 1
* [pyrve napameTpel QoS (OCTYNHOCTb Cos, YpoBeHb knbep-HesonacHocTu) I YPOBHA 3arpy3Kki1 pecypcos
; T N\ ', [IOMEHOB
E2E slice optimizer p
YnpaBnsemble NepeMerHbIe: OrpaHuyeHus: ‘ - Inter-slices/ domains
» PacnonoxeHxue AF 1 MHCTaHCOB CNyXeBHbIX hyHKLMIA + YpenbHas LeHa Ha kamgbli BAL - el Optimizer
» O6beM sanpalMBaeMbIX PeCYpCOB Kaxkaoro Buaa v pecypca ¢ Tpebyembim QoS L
pacrpefeneHus Mo fJoMeHaM DiobxeTa Ha 3anepikky + [ocTynHbill Ans 3akasa 0GbeM .
= Pacnpegenerue Harpyski MeXay MHCTAHCEMH CEPBEPHON 1 PECYPCOB B KaXOOM [OMEHE "
KnWeHTCKoi YacTei AF - ‘
. Ortger: ; \
Sanpoc * YpenbHas LeHa Ha pecypc A
+ OB6uem pecypcoB AoMeHa N
+ BIOIKET Ha SaREPHKY B F0MEHe C Y4ETOM 3anpalUmBaemoro - ~—_
QoS v npegocTaBneHua . [

+ [pyrve napameTpel QOS (ZOCTYNHOCTL 1 T.N.) (o TpeBoBaHMioy

[ RAN optimizer ] [ TN/BM optimizer ] [ DC optimizer ]

YnpasnseMble nepeMsHHble: OrpaHu4eHns:
+ YpenbHas UgHa Ha BUPTYan13oBaHHbIA pecypc ¢ Tpebyembiv QoS +  Ouandeckuii 06beM PECYpPCOB B KaXOM W3 Y3NoB ACMeHa
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Application Framework 0 ¢ Y d g s Jdeoyd @ e 8 8 d 8 0 b vbbo2023d p £ 3 Ycbhdbop@ gy
do o q b(Barket Sales Domain, Product Domain, Customer Doman, Service Domain, Resource
Domain, Supplier Partner Domain, Enterprise Domain, Integration Domain, Cross Domain).

5 YB6.0F 9 qj odddre b q il 9 3 Buginess Process Framework

Strategy to Readiness Operations
" Strategy Capability Lifecycle | | Operations | | Fulfiliment | [ Assurance | | Billing&
Management Delivery M. Readi & Revenue
‘ Support ‘ Management
Market_Sales Domain
m I I | —

Product Domain

L] [ 1 1 11 I I 11

Customer Domain
Common

Process
Patterns
Domain
‘ Resource Domain

‘ Enterprise Domain
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901909 390¢g 9299dqa,aqc oodogbgeasyVioYbyE ag gdoadge YrongbqgqbyYy
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Systems of Engagement:
Multi-channelinteractions Systems of Insights:
with people & systems analytical processes produce
(resp. through FrontEndsand Systems of Records: operational ~ INsightsonbusinessactivity
secured APIs exposed to processes and interact with operational
partners) act on real world processes
'3 2 B r A % )
£

INTELLIGENCE

ENGAGEMENT CORE COMMERCE MANAGEMENT
MANAGEMENT

PRODUCTION

I
I
I
I
I
I
I
I
I
I
I
: MANAGEMENT
I
I
I
I
I
I
I
I
I

Normalized API's between all the systems
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Kobes3sYobFacbhoq bEcBabp YMagagement
3Josodoj o

Market Strategy & Paolicy
Sales Strategy & Planning
Sales Forecasting

9qodb

Customer Experience Mgt Strategy &
Planning

Customer Inventory Management

y o9e6YdEDbDbgQg

Party Strategy & Planning
Party Tender Mgt
Party Agreement Mgt (1/2)

Customer Experience Mgt (1/2)
Brand Mgt Party Inventory Management

Advertising

Sales Channel Mgt

‘ Legend [ To splitinto 2 ‘

£ Y d39.

6dqo3qddEonY 3sodoj o

Marketing Campaign Mgt

Market Sales Support & Readiness

Koabes3sYobFaecboq

Retirement

od s 2 3 BMFRerum

bEecoabgqb¥q €aoek |
e YdEbBbgnD

9dodbuy

Market Performance Mgt

Customer Support

Customer Experience Mgt (2/2)

Product Support

Product Perfarmance Mgt

[
[
[
[ Sales Performance Mgt
[
[

SM&0

Support & Readiness (2/2)

Service Quality Mgt

| RM&O

Support & Readiness (2/2)

[ Resource Performance Mat

e L s L L S L L L

Legend
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Party Performance Mgt

Party Support
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ADb E a Yqal¥esy y gaoe I ntelligence Management dqFayr
Ydecoacf O0IEDBbYqpn 95qeboaoj Yy bDEeYbbojo o¢oaszqb¥yy.

] aaRqébgy gaoe Decoupling & I ntegration RQ&l )
>obe3sYobFacbgon¥Y gaoeEkoyY

t YHAO.Aobe3sYobHFaecbog bEFEeoabgb¥Yq €aoevead Core
Production 3 ODA cdo3qddEonY 3socdojo oadod

Core Commerce

Product & Offer Portiolio Planning Order Handling Management
Product & Offer Capability Delivery Problem Handling

Party Offering Devt & Retirement

Product Capacity Mgt Customer QOS/SLA Mgt
Party Agreement Mat (2/2)

Product Specification & Offering Charging .
Development & Retirement Party Special Event Mgt (2/2)
Billing Events Management .
Product Inventory Management Party Order Handling
Prcing, Discounting, Adjustments &
Product Configuration Mgt Rebates Application Party Problem Handling
Product Ofieing Purchasing Loyalty Program Mgt Party Revenue Sharing and Settlement
Sales Development (2/2) Party Charging

Selling (2/2) Party Billing Events Management

Legend To splitinto 2 7\

Production

Senice Strategy & Planning
Semice Capability Delivery
Semce Development & Retirement
SM&O Support & Readiness (1/2)
Service Configuration & Activation
Manage Balances

Senice Guiding & Mediation
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T L) By EdeYoaqgeosadE (Ebbge. |Jo9dEosqjij Yaqde¥Yy 690 (Je:
doedEoaYso eoayYs3qdsasdo sdggéaqnge dydsqo, 96 dods
yedcaoFoEdqEdIOHQ.

T nodqdqqdRekbasnetdendgae dFEIaqby¥Yy eo0fr 3oayqoe dofr QEIEosc
cqdqqEI¥se (qEbbgq =3qdqfr API .

T Oopnsobgboeaboq sdqqdsF3aqb¥q Y pnpoQesachodsc. VFEs
pEdesFEgYdoaqnodsy, adeodqgb¥Yq e 0 pjpYEde3 oYdE a Yore B33 Y
gqfr ocEdbodosc ¥, dofr QEbYqgq | Yéeoy Fde Yoaqesadg,

6 dodoaesod-nd Gggvrgbya d

1T APFEde YaqesoadFE. Obsqj dE3 Yy pgR(s eoneobqbol
doEbQEdoaYr YqoIEDDBbgg o99vdgsgq API . Forbm OpemAPb doq
Program, ®©vo902dFy dFEfr dEEgEsgIFEqes REST API, bq ¥ E

9 OYbEDY3qdeRy Yboaqj dE3 Yy. Oopnsobqgbog 0SS/ BSS
qybEn¥Yaz>qdeoy Yboqj dE3YY Ya¥ odeqdsdEs3YY. =ndY
pnodgqaqy BEdYydaogRDbE o¢dqd¥Ybysc eoneobgboag 0SS
QYbEon¥Yazqdeoy 20dqdReyY dgqddvydod.

T nd¥Ybs3¥Ye cdoqes¥YdolIEbYy 3 dgqFaebon 3dgoqgby.

T t 2f dqoaqb¥q 3dqoqb¥ ecdogqes¥YdodEbYy Y J3dqogb¥Y 3¢
Y cdo(deaesdg DO} @9 dEfr d Fg F odgady Foodeaddye ¥ p e o@Bon I I g
(edgqdoasF3aqbg 3 e©eKEo9FKFaoj Ee) . nodaqgq ¢ EFE3qdeqgqb¥Yuy
copnq) E¥yoady 3 ddgdes J3Jgeoabqb¥yuy éqrF bgogeod¥Y¥pno
caFsaodng.

1 ndYbs3Ye c¢cHhbE odboldq ©vEsKFaoj FénomsgiRdrm. Iy ¢ dbdgide o
bEdo d,2¥eF eFe caFsa02dokE poRgqos KEIosopnpEsYaqde¥Y dJdE¢
Jg¢YdEYyasdy ¢e6.0 eESEKFadj ae

T nd¥Y¥bs3¥Yeg 2éqdeq3qb¥yy gqrocEdboday¥Y Y eobaY(qb
f FaooRqbg DbE yo9Feq 6d09qoedsved ovli#d YUE &ada DB ddo D6 O
9do3bqg J3dqyl sdovgdzoFgoosgd. y , 390 o0¢qdeq3qb¥Yq ¢q+rbogs F
263Y0bFacbgnacBgnéagddEdagIEDYQqnD

T eYédeoq oe6dEFEIaqb¥Yq. ndYbsYeg 96 dFIaqbyYy goaRb
YrogbgbYuywyRRbPo¥y dadqdq.

OEbbgq 6dYb3sY¥Yeg doosdqods Hawd bpbhibgkf laPdyde Ye Epob
F3osooboonbge dgoaqy y3aqQbRAaid ys EddpHao Ye dZw3yqgdyge qq ¢€Eaoeo.
Jr EYnpoQqqydsdYy d vaYqgqbosEnY, EbEaYoasYe¥Y Y cdqodsEl
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3.2.3. ndoe M Forum Catalyst

OFeco) qbrbdgarume do q@amlyst Yo qa@a ey FesYa>rqdeabdogPdEqes YY
dedorbBioaobophsjid#Iaqbdryyynyy dqdI YdBEBOY 3oay¥vy qy cgoab
F3osopnEoaY¥Yr YqOoIEoG Jr EYpnoqgqydsdyYq 26 qdEoaodE d ea
yeaqesasyYdbodsose c6do3Fydqdo 3 dgoesqdgce Y JgaYda¥sasqgac
cdYoqbqgb¥Yy, sFeYe e e anbgq j9o9doqQE, cdqo¥Ypdods
2édEr 03IEDYQq

EgdoeooadoBdavFywagadEalysto gqdecgqg3Fd#Edoo ¥algy3 Y OwHa
Fioobowhizsjpouw bNMEBOEIBSSc o3 qddod 3 o9dqgqe doonqbFEe

T Alsobodpylbi pdosdoydgdBecqaYIEqoady s0qQqqdReE dF
adoasdoydsasd, osFKFeYceloTRARB/RsodB8 Yo GBI EB¥EYaecbgq adsd

T Alsoboonbg®Ri (aqo¥bdodpeddqsYIEqoady EIsoboonboq o6
3 dqgRY¥Ynq dqFaeboj o 3dgqoqb¥bgqmw ddgqo@dq¥e BN, o
>2obe3sYobHFa oac6dEFEIagb¥Yy Qqodososaecon, dgdoddEonY dqgqs¥
deq3YEa¥Y+ YJo03IEDDbgqg oobes3¥YY,;

1 AlosobodboyBh | ¢aFegB FaYr oEdeedp o B0 9qg o MSOSSBSSJa y
dQoongbB o¢aE3bge Jga3¥Ydaqbyy

ndogrolEsg3dyaERyr bqbdYpERBosobodQo¥NFeavyadWfgoge o(dYng
cdos3qdrdgYadodmgydqad¥ydqZa Y+ FEQ@Ee o5 Y INMFOSIBSSc do3 qddo 3

Ydeoacf o03IEDYqgqpn 56qe§Bqdg¥y JgeVYdeebdpIgqbboj o Yb o
JYdooFa¥Yrgd#xdqeipbqJodoBda pep R bpadgoYWa o osb o Ba Yr E3 Yy YaYe E3 Y
>2o0bes3YoRelEXME 950 qdoec FKFIoopDEoYFE3YY 66dqo3qddod +FEFeF
eE3qdod3F odasaj bBE 3dagpn Ye RYfrbgbbopb 3Yeaq

ExFdob s da'y oo Y r sEBoYoyeatalfstc 0 f 30 dqogqnobdodedqa2 ¥FEe ¥ do |
JoOFaFddFEDYRIROYY o dEddauy ¥y Bpashyw REIbaobVodhgysEdo Y
delorbojo o9e6dEIaqb¥Yy evoboViodbhazYpyWFE®EosplLgo IE@YE®D
cdYaoRgbYy ©e©vEFe dEdcofrbFEIEZDYabWey ¢ e FERq bdHEEdEQ af eI
9(qFaqbboq o/pEddIEEFYq diqday, dad3y¥Ydg daaRg gc
pngdoedYysYye Y oCatlystecloorbIeoYmypopsZEacoabodoacy EIoopDEoYr

29 dor QEDPYYy w®eopnpecof{Neagbo o didRBA ¥dEdgdodoakEIaqb¥Yy, c
gYaayvYbij E.
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33. EO0O8y &SI

Oay dFEf dFE¢ooseyY doFEbQKEdoao3 3 ogaFdsY EFIsobopnbge dq:s
dE¢o3Ye jdose. tEddpnposd¥Yn Qq3q bEY¢oaqq fbEFEeoldggq.

t Edo3Fy jdoeecE ENI (Experienti al Net wor ked 1| ntel
a6 dqF3Iaqb¥Yy eo0j bYa¥Y3boy dqosc Yy dauy bEdoadoyeY 6 dq
coodqegbodoaqy scoacBuByqa O echrcEPB EbYq pgosodoF Ydr
3 dqo¥Y dqe¥Yos edodaqpng ¢o8(dea)qjo dEf3IqdogdEbYy Y y
2a0938Qqb¥YY eEZ3qdos 3B 2daaRYIEDYY 26 qdqFEoao0dod, Y d
YboqaaqesE f+FEopeboasojo 3YeaF Y eo2a¥Yos¥Ye¥ DE odbolq

bolge +bEbBbYy. BosE pnpoqqgqac (Eqs dqeoonqgbdE3sYY dYdsqgo

ENI ogcodaYeo3FaFE ecqddoery 3gdd¥y ¢ Ydoqonboy EKEde-Yoaqe
fE3YdYpnoq o2e6dFEIaqb¥q co20YsYeEnDY Y eEoqjod¥Yf E3Yy.
sdqqEdx¥ye (do. ETSI GS ENI 001 V2.1.1) Jeavy3FEqs 3
r FecadoaYak codsoybboq YdegoEbYw q@oboeqqec A Y saalabad
2c90f0YedIIEDE! ENI (201 Ditps:/dSpos.etsi.drolIRGENIIOpem/s). (

£t YHL.) YdoasgobFEy EdeYosqesoadFE oae6dEFEIaqb¥Yy eo

Assisted System Application, User, and/or
- 0SS- and BSS-like Functionality and Orchestrator

-
-
-~

-~
™

~

Output Recommendations/ API » S
Commands in Native Format Translation ~
N\

Input Data
O in Native

<l
o 7

/
r|B - . \
! & nput Deta input Data in Output Recommendations A () Output Recommendationy 3 4 \
b4 Commends in EN) Format Commands in EM Format a2 & \
! § i E2E
I H \ % Closed Y
: 3 3 Control
n e
3 Loop(s,
: g i pls)
\ ENI /
!
\ Q Lo Recommandations System <> 7 /
\ Loop(s) andlor Commands in >
e s
¥ N Analysis: Context-Aware, Knowledge Management, Cognitive Processing, Situation- ” <5
Aware, Model-Driven, and Policy Management FBS Py
-
-

Od s o 3 BT8k .

VB Yd. c ddErGEbH r Foeboaosge eveobosodE o9ec6dEIaqb¥Yy. | ¢E
dFEE o9 FEvy®Ppo deooWyRqby¥Yy dqudFE 3qaqy. Ebqeb¥Yy 3Yea edY¥Ydeod
Y dYooFE3YY, E 3Iboaosdqbb¥Yy -3e¥, ovoajfaF+r YNqebV¥¢ Ye Fad

ENI dEgoosFEqo 3 q3oec dFEfr bge dqRYDEc¢ . t Ef bY3 E D
cdqdodosFadary dadyponoj Esqachoy dYdoasqonqgq dqeoonqgbqE3YY Y
Y >2obes3sYobKEacbge gaoeo 3, 3Jgdqaqbbge edEdbgn ¥
Jgeoabyvyo gdFEgooes Jeo(dbagce qQEZbbge, EbEaYr qQFEDb |
doosdgoadsasdgbbo.
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Edq ebhbYvywB3sYY d 3bqeb¥o¥ o¢dqesEon¥Y Ydeoacfroarvxs 026(
903ea. Eeodbgq (QFbbgq osvmdEdaqgywddg yydsabeigdrA.RAIBIs o ddq
296do2)J gb¥Yy Yboqj dE3YY d 3bqeb¥n¥ dYdoqoEbpn¥Y, o9Fe¥YoY
Y SDO.

t Ego3Fy f deaescEZ ENI cg9oFqoady dge Yo dagQex) Yq
Fde Yoaqeoaadg:

T ndqqaoRYsc JIEJqYEDbs Ybojooadodbqdloy aoobes¥YobEac
9e6dFEIaqb¥Yy, 3 evoso0doy 3bgeb¥y 3Yea bEdsdwWwJ3 Lo
Jboaosdgbb¥Yy 3Yea 96 a83YUYF,Y doqgqEE Fbbged Yy 3 Yea dol

T ndqQaoRYseDr Modr!l KEdeYsqesadq, e0950dFEy cof 3oal
6023qdgb¥Yqn d¥Ydsqgpog 3o 3dqopy @aobes3s¥Yob¥YdoJEbYy.

T LedgdQgqa¥Y¥sc ®eFe pDgqeBZbY+rpng Ydeod@dpada b®dg dadribmigh
603geqgqb¥Yy eE3xqdosdF oéddaaRYIEDYY.

1 OdsoacroIFEosc YboaodopnE3sYY o0 vobosqedsq Y dYosoK3 Yo
dgeongbE3 Yy Y eoDEDbQ, cdo¥Yfr 3o(d¥pnge ENI da
coodqgbodsasqy 69 ac #30qicfpyq ayys, d eéorF ) gy ddqdg.

Odoej oy dEgo3qy jdoececd EgoysdbbyqpdgececZBSMJay a0do¥Ydo.
deqgq3YaYeE3Yy ETSI (| S@)dSevice Managemernt @SMye g wB r o0 d o ¥ d o .
d 3qacy 929e6dqdqaqby¥Yy boloy dqosqloy FKEde¥Ysqesadg (a
dgqoacy, ©29502dFy 2¢€qdecq3YIKEqos oDEdeosEgbovy EKEIsoonEosYr E
Y r EQE3Y ElosdoEa¥EIedeYdqEFr I qdogd Fbegvoqgd 6 e hbeydg oW P3scYors

Ldbo3IbBbEY 3qac wOpqeeods> Y6SSM F3IosonoFEasY¥Y3zrgdeoq oaecdFEIaqghk
IJnpgeKEoaqacdoaldF ecoaccfro23IKEoaqay 3 ddgqdg d bqgqdeosace¥YnyY ¢
2qdeq3qb¥Yy KFIoopnEosYr E3YY. tqerodfE ¢ o e BEER® qd Y o9 quor
ydayvyvysdy 26qgdEoaY3bgo cdqodsodonp Qauy dgoasqdoy F3oo
doqeqb¥ obY 3gosqdbyys 3qaodq3rqdey¥Yy oFesod Yf 6d03

AdeYsqeosoadFk ZSM DbE3qaqbPB b E 2dquEdaY b YD oc HDdBDY DI
yaaqesY3Ibodos¥Y 6dqY frEFEecoadeq bodge oyWaiwpPposdquoBEHEc9EL q3§
3JqddYy FKFdeYsqeosadg oRq dFfr dFEgooEDE, dFEEgOo9FE DEQ dse

AdeYosqeosadE ZSM odboJEDE BE doqA¥¥d#Fg, Yy HEWesxrduq
c6o0f3oayqs Igeoabysec dFfr 3qdogdEbYuy, 2950dgq DORDBO
9e6dFEIayqgqnge o¢édgqesosd Y / Ya¥ e dEfra¥Y3bopna {qoi dqFE
Yodaa¥ ZSM pnoRbo bqgqrEIYdYpno dJdErAgbegTEBEaTDbpEde s
Fde Yoaqeosoadg 9FeRq ¢€0des dEdd3>YosEbg bE EIsopbpKEsYszqd
dooaR¢g o©e6dFEIaqb¥Yy pnoja¥ dedFIaysecdy d o9eBfrEDY

(RqaEFosqacho) ¢€qf o90e¢0degqb¥Yy eEF3qdoaslE o0¢daoaRYIEDYY

*He coeEr BOYWd42DFE Ede Yoqeoae dHAJQIOARNRW I Eqo dEfr qqaqb¥Yq

F3oopEoaYrE3YY bE dEfra¥Yabgq evobosadg: (dgsqloq) oae6d
9e6dFIaqb¥Yq odasj EonY,; 2 bgdes 093qodoadqbbodoasc 7
Mqgdeq3gb¥Yq Y FIoopEoYrE3YY 3 cdqqqaFe d3Io¥Ye JIofopc

6 https:// www. etsi.org/technologies-clusters/ technologies/ zero-touch-network-service-management
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b YHB2.Ade YoqesadEE ZSM

Digital Storefront
(Automated Customer & Business Management)

- ZSM
Scope

Domain Domain Domain Domain Domain
Control EPs  Orchestration EPs  Intelligence EPs  Assurance EPs Data Services EPs

EEX;

I One or more
Management
Service End-Points

Od»so 3 BT8k :

(1 g9qdoy) qooqh yeod BXadEmvye o0c6dFIaqb¥Yy 3Ibasd¥ o6
2edgdgqayqsady FQoYbYdoq#ZbYadbpgW¥XqdeavyY dQoongbEoy (
gqdedododboy d3Iyry, Qoongbh dgos¥Y oYedYdo3IEDBO} o (o
5.0q.). |¢akE3>bgq Y dqgqosqdgq dgqdaddg dEdecoaFEj Exsady Y
coeaxy3qgqb¥Yq 3 3IYUq Wdr'¥ YeEYdxdrEacrbge dqoqlge a9besy
Ooonqgb oc6dFIaqb¥Yy o¢dE) FEgqoady ®© d3oqy dogdsdqbboy
9e6dFEIaqbYy doégdoalgbbge dqdaddod dqay ddej Ye (qoonqb:
eopneobqboeod. y godde oscccdeod adpboYguh poj a9 ¢€gos6 o¢€dqdYbagbg
Jgdoeojo ©dodby.

] e3orboy (opqRoonqbbgy) Qonoaqghb 96 dqF3aqbyy adaoaj Enp
eo200odQqYbyYdaqoe Ye pbpgqR(Os doonqbEpnY.

t ¥ dqagb¥q (dgoqdojo) dopnqbE o06dEI3dqwwaqdeE de ddFa
oadaoaj EnY 6dqdos3dFy) Fqos dor QEBYq ©DpDObBbOoaYobge dydos
9e6dFEIaqbYy dqoqloy YbadFEdosdeevessadg Y e0f3ooaoayqoe dq
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dEfr 3YIEoscdy bgrEIYdYpno. AdeYosqesodF ¥&dM cb qaieRy I
bE o0dboldg pnpodqqaqy Y EFgdodFes¥Yy dqdadqdod.

AdeYoqeoaadFE ZSM @of 3oayqs edEbYoe 26qdE3Yobbgq
cdqYaoRqbYy, 0o0¢€qdecq3Y3IKEy yoaoaqesas¥YIbgy (qodososasc © (EbBD
(bEesdqY¥Yopnqd, 90602a0bgFy osagagergs JFEFD dgoagqdge >obesyYy),
Ydecoaecf o23IEbg d ©29D2)JG6Y¥ YbosqoaagesoaFaecbge 3IofrpoRDO
o¢doa3qby¥Yq bE odbodq (QqKEbbge, Ydeoaddsdqbbgy Ybsqaaqe

AdeY¥osqesadE ZSM cdqdbErbEsqbE QqanyE ogmadsagn ChXds Fdg
| oop) bE o©dodbye o9c6dFEIagb¥Yy dqosecy Y odaosaj EoYyY, i C
dgqegby¥Yy (bEed¥ngqd, dEpn22ec69YDYf E3Yy, KEIosopnpEs¥Yaqdeo

OFER@g Qopqhb Jeavy3z>Eq»o 3 dqéuy >2obe3sYobFaecbgq e O
26dgdqaqgqbbgaq t FQE3zY Y cdqodsFEF3Iayvo 2(dba YaY f
deq3YFaecbgqgq Ybsqgqdeqydg. yqeosodgqgq Y+ dasaRé¢ ydayvos
s50a6ed KFIosod¥ebhbdEWDOHOEYGDbgDY vopncobqbosFEnyY 3Iboasd¥Y (Q
ggoe (Qodosebg Y o9FeRqgq e29dqfaysecdy EKEIsodYroIEDbbg
6dgqdqaoaFEnyY (dopnqbBE (3eavy3zFy o9q, e209502dgq dodqqdREsdL
JaaR¢gg ocdEIald Ydo ddEb@ql aoj Faaude¥qypgacdagy FIosod|
t Fneboason (coseblomam) : doaR¢gE o9ec6dqFIagqgb¥Yy doopqgqbEnyY, C
dooREFE EDEa¥YsYe¥Y (dongbod ¥ daoaR¢gE o¢qdeqaqb¥Yy ¢€q
DOj o9 ¢ggopbhbddo@Edaljaygq f doasceg.

] aaR¢gQg 96 dqF3IaqbyYy cdqQodsF3ayysdy Y eo99dqgayvysosdu
daqdeay aVY¢o cKFRFgadhe FEsHa#H{aqdopopaqb¥Yq dqay Igro3E Al
BFEEdaobo cogoVeRFaEY oy 6990230y efQdgqQE4dYDdb¥goYy
t Edo3Fy j deeecE ZSM 3 DbEdosoyjaqq 3Idgpy dEEoosEqs b

96 dFEIaqb¥Yy. ndogqes deq3YaYeE3YY ETSI GS ZSM 002 ¢
279gd4gon (Qodseaesq 3 "ETSI ZSM Open

Oay dedorboy FEIosopnEojYrESTY ddgqUs Xabjdoges YdeoaGf o
doEbQEdoabgce deq3YaYeE3YY Y dqeqbyy day c zaxp BB Y
dyYybqgdj qoaY¥Y¥3qdeosj o9 yosoaqeok

7 http:// docbox.etsi.org/ISG/ZSM Open
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34, EOOb8y Od-T

YqRQeabEdoQqbgy dov#TUyogeqqddEg¥y (ecq3YoaYeE3sYy dosde
DEcYbboj o oMo 3eq bgVoutl@(g Yo opoobVYe 3 Ydfg mBiPq sy Rq dE|
390 FKF3osobopnbFy dqgosc. OFe JET6Gloo3BqodeRaqgqydbodqEbp b
r Fopeboaosojo 3YeaF (Qay o¢éqdeq3qb¥Yy dqo45Fo jds ddotipdetavt|dry
goaqq eobedgshBE Y 0o¢godboJlIEDE. Adgypndode bquydbo
2dqgdeqgq3gqb¥Yy dgqosqdojo dgqd3IYdE, eosocdgy Jdoecaojqb 3

nodeo McesEbo3IYasdy IERDBoy o9qeb¥Yaqdeoy o959gbqqz¥sgyqld
f EYboqdgqdodEbbgqgq dsodobg ¥Y)Joes yeobon¥Y¥agMeYédp&Eaqwg
dqo ¥, JME-2020Z y

b YHB3.AdeYoqeblb@dy EFIsoboonbge dgosqy

Management ML sandbox subsystem
subsystem
Other management -\
and orchestration f L

functions Simulated ML underlay networks }

.1
)
ML pipcline EE BN BEE BB
subsystem
—_ - - - - pevel o

? - == --‘:

®

Level - 1

| 10

’ ML underlay networks : N
Undcrla:.r network 1 ‘ { Underlay network 2 ‘

\_ - L . A

¥.3172(1%)_F04

Ods90 3 A0F

O FKEdeYsqesoadbgn ®©opneobqbs K oMachimeblearhing pipglined MLEQ, oMt} Y q :
sandbox.

Machine | earning pipeline. ceydd qfdlo d FaXibBadgde v& o
Yr ©0o090dge Ynqqgqs 9e6dqgqdqaqgqbbgq @eabe3¥YY, ®©vos0dgq DD
cdYaoRqbYy pEcYbbOogoqoEmonabdWeyEsdvobboy dgos¥Y. Ads qre
bEaoRgbYy ®e©eobdqyqdE ML 3 ¢€KFfro23gq dqoY¥Y ML Qay weol
dEdeYdagbYy Ya¥Y o90e6dqdqaqb¥Yy evobedqoabge ©dosoedsadd
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Machine learning function orchestrator (MLFO). MLFO8 y 9 0 oqodjeYysy oaf qa d a8 be3 Yy
9edFEIayrs Y evoodQq¥YbyYdears ofag eobdqyqdod ML BE od
dqoqdge odaodYy.

BoFE eco0qd¥doqponBE Y (ddoj Yq oo0be3¥YY ocdqFIagb¥Yy Y od
dEdeYdY¥oaec pDgeFEbYfrpng ©ae6dEIaqb¥Yy Y o0deqdoadE3YY, Yd«
IMT-2020, bE o2fag eobdqyqdBE ML. Bsoso 3Ibod¥Ys qQq¥Ypoogéd

2¢daszxqb¥Yy Y dgqsqdgpn¥ oo0bes3s¥Yyo¥Y (NFs). MLFO dEgooF
coqdyYdoaqng @e6dqF3aqb¥Yy dQqay @edFEIaqb¥Yy saraEp¥Y evobdq
ML sandbox. nodd y®bY3Wr odlYdo 3 Ebbgy dopnqb, eo090dgy

29qacbgq eobdqyxmdasdgMyydaysqres Yqo 3 EbYy Y o03qbe¥Y ¢
gydoadar)qy dqgoY. Oay o¢oeszqb¥Yy Ya¥Y sqds¥YdodEDbYy s
di qbqd¥Y¥doJ3Ebbgq Yf YnYoaYdoIEbbge €Efrodge dgqosgqy Do0E

noqdyYdogonFE MoadzabhB2d0®yqs evobdqyqdEpn ML EQEeosYdqodEs
ddqQqQEop, { Qg Do} @9 Yfrogbyosecdy dEfa¥Y3abgq odaosd¥Yy
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3.6.1.1. Cisco Systems
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(INB)&. 00j YeRdq&dbr®ge aryaEZqgeady 3 9900, 3pboe B3 gt g deg
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8 https:// www.cisco.com/c/en/us/ solutions/ collateral/ enterprise-networks/ digital-network-architecture/ nb-06-
ibn-sol-overview-cte-en.html?0id= sowxa015991
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3.6.1.3.  Juniper
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Ybodqj dYdo3IEDbDbaOpy &deaqb¥uWogagaqddaqyYee bEgod bqdoja
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3.6.1.4. Extreme Networks
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9 https:// blogs.arubanetworks.com/solutions/its-time-for-experience-driven-it-management-and-ops/
10 https:// www.juniper.net/assetd us/ en/local pdf/ misc/ mpls-sdn-nfv-world-congress day-1-network-
automation-and-service-design. pdf
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11 https:// www.ericsson com/ en/ portfolio/ digital-serviced automated-network-operations/ orchestration/ dynamic-
orchestration
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12 https:// www.al-enterprise.com/-/ media/ assetd internet/ documents/ autonomous-network-brochure-en. pdf
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5.1.2. Global Mobile Edge Cloud (Google 3¢ E bhado 3dp e g dF92dEDY
daqo ¢®)
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Application Cloud Code, Intellij IDEs, etc.
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Cluster I Anthos clusters, Ingress for Anthos
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Infrastructure Anthos clusters
management
Google : Attached
S Clou% Qnpienises S aws clusters

Existing networking, storage, and compute

Od s 9 3 Gdvge:

EJ6son & Partners ConsYA®21lf.g 95



o ° J’son & Partners

Alsobonbgq YbosgaaqessaFaecbgq dqs¥

yEdyds d EKFIoopDEsYfrE3Yqy 6do3qddod edqodsKF3Iaqbiyy
>obes3sYobHFa clntEsao i BggIFqos Y EFIoopEoasY+ E3Y¥Yy edo3qdd
Qoay dFEdedgqdqagbbge o¢dgaFEabge ddqQq d aeo2dop Ibdistryr b o «
40Y ¢qdeYaoosbgy osdEbdeodARVRE 9sFeRq bEFE dqddydg

Ldbo3bEYy 3gzx¥Yda¥YosqacbFy ddgqBaoBdggqdhdat Aonsh&X¥sdcoass:
Google KubernetesEngine(GKE qQay Ydeoaecf 23EbBbYYy 3 Google Cloud,
ay o9e6dElaqb&s. KAbeen¥dsbFa AntshodoreodpdROodxsPrd aayeqd E 3
dofr QEb Yy, DEde o FgYdoIEmEWodqrdo 3 ¢ bwwherbriveyt es . pd o B
Kubernetes, s 0 acf 9 3 Foqadoadme@asaBqao¢g) qna a2do3by odeqdsoadeE:
dFf 3qdog3EbYqon, bEdsdoyeoy, o0¢ébodaqb¥qo Y DEdesosE¢g

Kubernetes dodso¥Yo Y Q3ese BAWMIDMPE y3 Bd 99grya:0 IgEo ck
YyYRq oe6YdEbo, ©vEFe 3 ddgQqKFe dEfonq) E¥ysasdy caodeodsc

T Anthos 3 Google Cloud. E Google Cloud dEfDQ}
Kubernetes API-q QY bdoalgbbgy eopncofffBeqblgdegdd¥asbgy
(dEfoq) Eqady DbE dsodobq ¢ FEeFEfr3Yek). GKE oagcdE.
t FeEfr 3Ye#E, Ydeoac+roy yerqgqopeaydg 3 Compute Engi

1 Anthosonprem. E ®vaFEdoaqdFe Anthos bE eaFEosaddnqg VMw
}J ogoeBEdddqyg IYdooFaYrE3IYY +FeFEfraYeE.

T Anthos bE AWS. E eaBEdoasqdFEe Anthos bBE AWS 3dq
t FeFr 3YeF.

noacf 33 FoqeadYQemgease Faodgegos YogakE3xbgq vakEdoagqdg dEf a
| Engy ecdzdafoy FaYr o3 Eoc quaRiN sosmdREloc i dgdFEonY d 602D2) G
odmwacfr o3IEosqac edqddybaueEso Igbbargyg ed it B ey oo doy
gdoac Jorfr nogRéhpHimeces nqRJa dogdsdqbbgon 3Igdqagbbgon dqo
Jgdqqaqbbgn dgqosqdgn ©vEbEaobD.

E Keurbnetes dgqdd3¥Ydg dodoswuyddoYirc mhdBqdedbidyPodoboqgyl
Fde Yoqeoaadq npYedodqdd¥Ydol o(dbo edYaoRqgqb¥Yq pbpoRqgqs d
dqd3y¥Yd pbpoRq9e Ypnpqgqoscec bgdeosoaceds 3qd&YpobdHENIGAqDos8sgYC
cqFeoaYazrqdeYooqodpoeadndoxgqdeq3gb¥Yy dIyr bodocvo iy Do dda
diysgRe H6&DdYdeo(dY¥Y¥s 3qdqf JIgro3g o2o0be3¥Yy, e©0235950dgq
dEdedqdaqoydehogfqdivydboy Ede Yoogmed sa@R @z nddd IEDED Y 9 ¢
60 d@aY. dqesqpoYdya gpg o¢qdeqaqb¥Yy osdFEIayqoodsas¥ dqgs
Ant hos Service Mesh bE GKE Ya¥Y ¢ 9 Ceeaovgzbabbipd]a . e cABd 4
Service Mesh odbol3EDb HdEHIdgqdsodogadspodgBa¥dEggdy Ser
Ydeo(dbgn Antdbhwos Service Me s h Ydeoacyf adgopd 3 g d g o atha
6023geqgqb¥Yy dgqoqloy ¢€qfroecEdbodoay¥Y, bEQqRbodes¥Y ¥ 3Y(QY
2o0bes3¥YY FKFéddodFEij Ydovoduybomy bodibo FMIjod Rqb Yy Y dqEc
3Jbgedosqgddbon edoed¥Y, eodosKFlayqgqooon 3 3Y¥(dq 99qach

Beod¥YdogoFE Kubernetes coddgonYbhbHoRGqBEbdaIvd ppHEB Yy, ©0
JearaY¥Yosce 603qde dojgqdosdodg Fzoye ocFdosFoRAdbW OudoasdE b F
cdYaoRqbYyoow Rqasrqg bved e o0acf 93 Eoae Google Cloud Mar ket
}J eoaFEdoaqdFEe Anthos bqfE3IYdYono 209 90292, $dQq obY¥Y dFE

EJdson & Partners ConsYu@021i.g 96



o ° J’son & Partners

Alsobonbgq YbosgaaqessaFaecbgq dqs¥

tgeqgqb¥Yy Cloud Marketplace Yonpqr¥yrs ecduyoeX¥bjybpqGdéEghe
Y 600dqdRY3IFEroady bEedypnayry e602doF3) Yeon e6doj qFEoonboj

E eFo9Faojq dgegb¥Yy Cloud Marketplace poRbo bEyoY:
daeqb¥Yy Qqay d¥Ydsgqn edEbqgqbYy

gfr g QEDDge

Yodoadoenqgboasg bqgqedqdgdboy Ybosqj,dE3YY Y dEf 3qdoagd

dgegqb¥y Qqay pbob¥sod¥Ybj E

= =/ =4 =4 =4

Ybdoadangbsoasg Qb¥yo¥hadsdqoE3sYobboy gdqroecFEdbodoay.

E pEZO6R0 j oF eGodoeo d@g¥¥aF o dioqy JIdqogédqpnavxy qy
Edge Cloud (GMEC),b Fc dE3aqbboy BbE dor QEBYq ¢ed2dosaqay Y d
dodonqdoasbo d wHaYebbgpw¥ YeooofbdBywmYes Ej on bE 839 Y
doadEsqj YY d aqfiolpr@ddglesGlobal Mobile Edge Cloud OFe coeHFr Ebo 3geq
Jeavy3FEqe 3 dqéy 3IYdooKaYroIEbbggq 3IgzxvdgFodHEebGqod
EbFEaoj ¥Yabgq dqdo dMEGe T OFFE e dFared BGI ¢ FdH obady@y¥ E5 | TA,
3FdoabodoAT&T. nydsYon g3 Esqacechbho, 3 &00glecdAG&T boge d3dFa93godgF q99o afbs e o
dodonqdoaboq e6dqodosBFlaqby¥qg dqd3vyYdod dEdedqqQA@mRibbge
JofrpnoRDGalgegyd 3EdosbodoAnthosp FegqdBdgosonEsYr E3YY Y YD
d3oNMIOSSIBSSec o3 qddo 3.

E 03doeq + FyJdaq Googleddiande & deletodica, bepodpngda3qgdeoy yeds
ddqIYGBMECI 03doeq e2vE bqs.

yEdy(Qds d dFfr 3YoaYqno eongEdeddeyeaqbbgked YdgdyYdaqgh Yy
26qdFo0dEGCYgEald) ¥OFYDEqo KFeoY3Iboq-YdeadHJEgY4dEdIqhEdela ¢
69 sqpEsasYeq F3osoboonbge Yboqgaaqge oo FaGdoge 3 gdippmepyY.a
doyYblgdoasodoon frFEFeoajgbboy 3 2021 Resilkat &(dnebigert flektsa b 9 ¥
Systems (RINGS}, @@y ®©290doy ylayqosdy dEr¥rodogfREQDBAIZY ca D Fa
600eodo3 © ecdFesYaqdeoy dqqEFa¥Yfr E3YY ©ob3qe3@o¥gleadso
doyYblgdoaodEpnY ¢ doi WYiérosofg|BM, thetls Qualgdmm, Ericsson Nokia, VMware ¥
Apple, Fo PeboQg YddaoaqQoJ3Esqaqy oo0donYdevyoady DbE €Ffrq Yoc
abYlqddyYsqoold

17 https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=505904

EJdson & Partners ConsYu@021i.g 97



https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=505904

o ° J’son & Partners

Alsobonbgq YbosgaaqessaFaecbgq dqs¥

5.1.3. Azure Edge Zones with Carrier (Microsoft Azure do e qd E 99 d Ep 3
daqo ¢®)
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5.2.2.2. Oq ¥ Bkijing Mobile
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c6do3qddod sqgeb¥zqdeoj PONdEdaBbijiRgr MebheY y

Al-based PON Problem Identification Reduces Invalid Home Visiting

Hard to Demarcate and Locate Optical Al-based PON Fault diagnosis and Beijing Mobile
Line Faults Root Cause Analysis 0O&M Efficiency Improved
/ N 30%]
/Live-network  Dirty connector £ty nattern liby h :
____| data collection maich S Field visit rate -
P '-I (Reduced by 22,403 visits/year)
« 250 complaints/day ,-'/ = e | Il /
([ = ~
\ R D
N /
+ 90% complaints _ Patiem | Paem2  Paem3
Beijing Branch 3 require field visits to
identify root causes. / e N\ 29’000 hours l

Proactive rectification of weak

= Field visit 114,000 optical signals

) hoursfyear
380,000 subscribers
« ¥ 100/visit
24/7 playback: Minute-level quality playback 21 ,000 hours l
Minute-level: Al-based fault demarcation
+  Accuracy 80%: Root cause analysis based on the fault Fault Handling

pattern library
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