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o] sl AR o E ofsfatar APt A4 7Y
= AbEst YE A9} JIHE 79 YIEZ (BN w3k =2
7b 4&skE L gloh E AT V]Ee] MEY T E=YEEA dEYA
Aol B e %OMH wej kel 7HO‘ glol AHss7t 7hFed Aol

BN RH52 g5 o= AR JIES d4stal, dRlEd shes
HIES L A2l S wigskn], 4 XM TEZ T AR RIFMES

BAshs 37 Ve 845S et

O Qg #E3} 7]7¢1 IETFOlA] IBN €0 2 7 agja 7|2 322
AA8H7] 913 RFC 9315 X w418 Hastqith. RFC 9315+ IETF
IBNol| &t & 23ke] 7}01 glolul A A8k} BhA Wk Qe YIS E ke ¥

O =2 Ade] ONAP= T3t Auj2o] A7, 45 3 Sgad] 73
ste HEH A % ‘3-3 AME| 2 A 7es ASshe UES &
&Y ¥ A (Management Framework)©]t}. ONAP+ 2
3 Qo gapHQl S 984 v Linux Foundation ZZ 2 E
2 OE 7| ZRAESY AEshs 7otk ONAP 3359 ob# A
T FE7F S EA = KA HE UEY A A8d & da
3 = 7HAAL A AE a7t 3l
2 ZSAEY S ExE 7w, WA, 2584
BEAR 52 Fyste] Aty 53], IETF RFC 9315 5%
Qofato] IETFO] QIHIE 7|0k WESA 725 Aelst g5 A
ONAP Z24E Eslo]x|9] F7) 2=} ONAP 72 WA ARE 9ok}
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(1) FHE 7]¥+ YELZI(IBN)

e E T ALgx1e] QEIE (Intent, o]%)d] 2= HEY T AH|AE g8&¥o=
A-gstax st NEo= J'HE 7HE U EQ 7 (Intent—Based Networking,
IBN)7} 8habs] =905 Qt}. IBN 7192 o325 (Artificial Intelligence, Al)
7= A% HuA HESA Alo] 2 e Fokel A Abs3st U E 9] A (Automatic
Networks) S Fd3stax} 31 A|Eo|t}, IBN RIAELS FEZAH o2 A}8&2l9] <l
HES siAsta, QIdE geE YEL A 2 vigS ajgsty, HH Ao F

25 Fa A SHES BARE 3 Vs 2aES et

i

(2) IETF J”IE 718 Y ELZI(IBN)

« [ETFAA = EAl ok A Ao A E@25A] ARSH I Qe JARIE 7]H Y ES
Z(IBN) ¥ ¥ ¥ gof B 7ig il 7]+ 7-%25 A|Ash7] $1@l RFC 9315 3%
= TAE AAE T

« IETFY IBN F%& SlelE o]d(Intent Fulfillment)$} <1€lE ¥ Z(Intent
Assurance) 7HH|a1g] 9] 7]5o2 FAHTE QIHE o] Jhe|aig] = AR <1
HES HEYI dgsti YEYA WA JIdET GAH7] A3 2X& +
gt} QHE BF Ftelae]s EY A/ AAR JHES F4381=%] 8213}

Al RUHHEE = 3= 73 AHdels aelar 243

!

(3) Linux Foundation®] ONAP ZIZ

« ONAPE Y 1xete} YEY A oA St Au)=e] A7, -5 9 $33d
2] 715 Asskd UEYA &9 9 Au|x e 75 S AlFshe
2] T2l I (Management Framework)Z £l AlolE & FE9-= At xlo}
HdES A% o5 95 284 s  Sith

« HESLA A53tE 91 ETSI®] ENI, ZSM, ITU-T¢] ML5G, 3GPP NWDAF X

F7A 5 RA R EYL 5
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g3 &) ONAPE Q342 7525 AgFetal glon a3zl /s ffsiA o
£ Linux Foundation ZZ2AE 9 O& 7|3 ZZAE S} 5= 30|t
* Linux Foundation®]*] ECOMP(Enhanced Control, Orchestrator, Management &
Policy) X 2ZAE 29} Open—O(OPEN—Orchestrator) 2 HEE F3tst Q Z A
T2AEZ 20173 2€ /M MEYT &9 Aest TAE NLS HH2 AL
SATE ONAP % g3 ob4 5] &9kar 2+ 11/ 4 (R11 Kohn
Release)ﬂ L= o=y
« ONAP= AA-eSl ZHQleaet sz -8l Zd|d = W Anj= A, A=
7HA 7% E502 FdErh e ONAPE who] T2 AN
AL &= Docker Z1H|°](Container) = Hjj 3£}
A ZEFe] #ElE EeH sl ONAP S35 Al Mu] 28 5402 1
a3t #Hd F2Z Alo]= DCAE,
CMAMP -5& 293 ONAP -t HAFdES N oA Al
« ONAP Z=2AE+= AA| A& AH(Use Case)E HIZEsEaL A (Blueprints)

= AARE o7 WA o2 A2 Mu|AE Alstal SAeE AYe Uil

st AA 7HEs) & 45 dnk FHE 5G ok ARS ALEl9F JIBRIE 7 U ESIF] A}

& AHIE AE2A o2 AFsta
¥ AAHA

H 5G ©]5 54l SDNINFV, 2= AFH, Wi-Fi 71« 5ol 5385 ol&s%F
A HEL Z, AU, S9E AH|27F B8 AgEa ok =3 ISR
Zlzo] WA AMRAS] Y EF osfsta Te|A ) A MNAdsHA e AEs)
HEQ Z} JIFE 7| HELAHIBN)o| &3 =97} 7t&sE ok &A%
7le2 At Kaldd B2 UES T #E] ¥ Ao olfrEs fdstAY &

Hoz e 4 & Aol

3GPP, ETSL, ITU-T 717X+ 247 vEQIZ A5
e g2 st HEHIZE AdH ool JdHUllS 23
e A7t A& Aotk kA [ETFe] BN 7742
Z ded Zoja Bt 2ok [ETF #4& &3 2 Aot [ETFe| £5F
g Hag Trol=aiItt AAIE AolARE QIEUl Fofe] JaFH e & Aeolth
Tty -2l [ETFO] BN #3510 53% & d4vE a7t .

A
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(1) MEHA As3te} JA-E 7|9 Y EYT]

adel QPARl T4 B HFE ARjas A9 ARglEoke] Hx"E sk
(Digital Transformation)2] Al Q4 o]t} AWt 23]¢ B4l HESYA 9
of 9dojA tlxd H$H(Digital Transformation)o] oJ&] 7}#] o]f&E A= a1
At} oAl AFAF 7|&ES 7o 2 A-53} Y|E I (Automatic Networks)
=2 A& U ES A (Autonomous Networks) 7]%&0] 7|itx ojo} d}i= o] o]t}
sk, F o] UESIA AFY okl A= 5G o584 HESYA, A ESo] 7k
U E$]F 7]%(NFV, SDN), Edge Cloud 7]1%5°] /N¥= il F5EWA o]E%
Al A2} QIE IO AA7} BEsH o ATEY S S5k Uiy Wi
AT ALstaL FAsHA AR, 94, AT 5 A FHATH

L, Q1F A5 (Artificial Intelligence, Al) 7]<&o] st HESY A #lo] 2
Ty okl Ao /Y §lo] AE3F U E 9 A (Automatic Networks)ES -

Astarz) sk Almrb of2] E38t 7]tk Wig Sol AlA yEbdaL Qlv

HES A Absske Fdsty] $18 /Id o= 20164 Gartner Researchell €] @lA]

Sl E 7]uF Y| E Q7] (Intent—Based Networking, IBN) 7Hd o] AA =t} o]

+ UEYA AR I E(Intent, o=)ol B UEY I MH| A5 G822

B2 Algshs Ao 7)ol ofyEt et

A, "R E (Intent)"2h= &0l A&3t UEY A (Autonomic Networks)%

et M Ag =HQE o, 7| "YEHIE F8H7] f7F FAE o]

= 9 QA (Policy)" o2 o3t} =, JAHEE= Abgre] 7HS) §lo] 31}%3%

AHE HES A A - e Algatr] A%k 54 FE9 FFo|t} JHE: H|=
2 F oo ZA oA S A Ye7] A3 MIEYFA oJd= = e HES T &

Fobe B U A9 FFE THORE B 5 ok
=] =EH UESA A A HEAAIBNE /ides 118}y
3} UES A Al 2Fle U EA ﬂi]‘:ﬂ 574 WEu 2FA Al AAF e
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HEE FHoR Wilsls UEYA HolEHE FHA ALE o8t 4Es
=kl e F7F Ade s 37 71T

o CISCOY IBN Rl DNA A]2AHlo|A= AF8x) <1El

2~Z Translation, Activation, Assurance® 3t &2to 2 JHEE=E it} [2]

The Intent-based Networking Model
Intent-based Networking Cisco
Industry Initiative Architectures
Capture business intent, .
tf:fF:ST?;E? tgs‘;::;: ::d Continuous verification C'_sc" o3
check integrity / h\ insights & visibility, and Cisco Tetration

Cisco ACI
J corrective actions
Orchestrate policies E] 1

& configure systems
Physical and Virtual Infrastructure

Cisco DNA

[19 1] CISCO <QIHIE 79k YELF] =H[2]

v' Translation(QJIHE WHS) : QJHE HY 75 AFEALe] QJJHEE =3 3] 4]

€}
YET R A|&gel et Ao Mashs 7eoltt. JdHE "L 9
HIE A 2RE Algsi o] A== AAE 4 Utk ARSATE 89 AL
= A4 AlEsAY HIES D $2hs A8 Wi 220y =7 8

S22 A WALE] A 9



[ e

EZNE A9y A 9 S
AR}t BH-H e YEYA Q4% of
A tiige] Hlrt

v’ Assurance(E3F) : SIHE HZFL H]E%ﬂoﬂ A AR EV} AErslA 2}

2 44e 2AE 5ol BEe AE T YENLS A ¢
@ Fad e AEs METAA B5H 7ot

>
P

A Bl (Intent—Based Networkng System,
[BNS)& Ulel AR REE S 491 Aelolst M=
]

Business Logic/Policy

Intent Engine/Algorithms
Intent-Based
Network State Configuration/Automation/ Networking

Real-Time Data Store Orchestration Engine System

e INEEEE
Intent

Configuration and
Status/State Data

Network Infrastructure Components
Switches, Routers, Controllers

© 2017 Gartner, Inc.

(2% 2]. 7FEY <QIHE 7|9 Y ELA] ®H[3]

7FEW L] IBNS AlaH2 T o2 5k (3]

v S 9 B3 (Translation & Validation) @ AFEAIZHEH 9] 9] v =Y
2 A& (Policy)S Y=ol g3t U EL A -4 (Configuration) &2 #H3k
gttt a2 o= AA(Design) R /3 (Configuration) &S 75t}

v A53tE Ftd(Automated Implementation) : A28l HEQ A 253} &
= UESA eARE)ds F8 Ad3] UEAAD A4= WA o
AR wEAke] S /Lol AEst ol

v U EY I AE 912 (Awareness of network state) @ A|=Elo] 2AA|7F Y E
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A3 e ARE 5 2245
HE 9 534 HA 3 Assurance and dynamic optimization/remediation) :

Nz A mzUs QHE} FH8 T YA AAROE ASHoR

Solsta woF FEEA £ A 24 SRR
(o : EE) Ad, WEND §3 54 E= A9

75 G WAL 21 59) 11
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(2) IETFY] QI”IE 7]¥F Y| E 7] (Intent—Based Networking, IBN) +% [6, 7]

12

[ETFo A= B4 Fof A AN EHFAHA AFEEH T = SIHE 7]dE Y E
Al

HZABN) ¥ B g0 B 7 a7 x2S

St

A
I[ETF= 2017345 IBN #& =95 Azl o 2022d 109 IBN 7]E 7H
Hab el #E A 5 24 = RFC 93158 Haskqlth

v

draft—clemm—nmrg—dist—intent—00 : “Distinguishing Intent, Policy, and
Service Models”, (20173 10¢¥)

draft—clemm—nmrg—dist—intent—01 : “Clarifying the Concepts of Intent
and Policy”, (2018 7€)

draft—clemm—nmrg—dist—intent—02 : “Intent—Based Networking -
Concepts and Overview”, (2019 7€)
draft—clemm—nmrg—dist—intent—03 : “Intent—Based Networking -
Concepts and Overview”, (20194 11€¥) —> ©]& RFC 9315% =33
draft—irtf—nmrg—ibn—concepts—definitions—00 ~ 09 : “Intent—Based
Networking — Concepts and Definitions”, (2019d 12¥) —> RFC 9315%
<91 (20224 1049)

[ETFS] IBN 242 F 71+ 7ML e 7s5% A%t

v

QI E o]s(Intent Fulfillment) 7|5 Zw(F}e|are])& AEALe] QIHIEE
HESLFo dEdd 4 A== otal JHET G4 =S Q3 A& 3

il
d 5 QRS S 715 el AE ATU o/l 4AG 24 3}

Ashe dnelEs Aze] Al weh Aug AAsehe

www.nia.or.kr



Assure

User Space IBS Space Network Operations

Space
Fulfill R S gy
r'ecognuzey" T—+ translate/ learn/ plan/ = fig & isi
m’reﬂ} T refine render ) L oY
L { ] Ty
- 1 L T
) b \"
! I ¥ ll.
- . Ly
\ i
¥ validate 7=t
AL ] i
report i, % o abstract : = -t Tp ﬁlfz;;s?: e
B L = | _ _analyze & 7
aggregate

[Z1¥ 3] IETF RFC 9315, Intent Life Cycle [6]

. QI E o] (Intent Fulfillment) ZZ A2

JHIE o]8) TRA2e AAEAH(ARA 07 T 229 #gah) o] JIHEES A

2=glo] drobx Y EL A AHETZF AAE wj7hx] 9] 7es TH3H. JdE

olg A2 JAWE X (Ingestion), JHE H /M2 (Translation), JHE S

Al~Ed o] A (Orchestration) =A1Z &2Fgity,

QARIE o]d) Aol A HA 7|5 "AWE +F(Intent Ingestion)" ]t}

v IBS(Intent—Based System)<= AR&AFeLY] S 288 F3A JHES
2git), o] Ao A JAREE BSAA A8 7Vsstes A slstal 4 kst

o,

v IBSE QIHIE 53] ©@79] 93295 T8 JHE iy 3 goof <l
E Hdo] d93 ARE S w3 JAHE 3 @AM AR}
IBS Aol QIRIE @ 7gol| #3] Ao AZFste AAo] F3d + Urt

JRIE o]d] y7d T QldlE (Intent Translation)> AH&AF JIRIEE HES]

3 T4 (Configuration) 2 X =ZH] A Y (Provisioning) A|Z~EoA AHE&= 4= Q)
= XA W 9oz WIlsh F2folt
v o] 7552 IBSY A 7]5olal, IBST AREARY] QIFIES} YESLH Z=ZH]

A W 7 AbelelA 2ok d. weeal 9l AFelA aokd An
(AEE)Z al9] AZe) A4 2 A4 T4 o et AL o,
o) IBSA e AL 5 QS A7ho] Al W) A%H o= Sy

7].]/\% stk 4= o]o]: S E}—

B2 5 A BALE W B 13
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e Intent Fulfillment 5 QJHE Q2 AX~Edo]A(Intent Orchestration) 7] AEE
AA HEHT 74 2 28| AY HZE st Aot} o] Gl A= o]
A QHE HS Ao o8 AA-H X9} 2o A HEY A AHYS 27

1. ¢lelE B Z(Intent Assurance) T ZA|X
HE BT T2A|AE ARIE o]d) 3y 2] $ Adt= AHET} AAZ &5
31 Y

= L
B & (Monitoring), SIElE 4= B =(Intent Compliance Assurance), Q1EIE FA
oo
R

F%51/2] EE (Abstraction/Aggregation/ Reporting)

o JHE BHF 7l 5 A WA= RYEE (Monitoring) 7] 0.2 UEH D FHE

!
AW

=
715l UMEYA oHIE W YEYA X5 o #holl thst

HY, MU= Ay £ 371 st 54 58, 944 574 dolg A

T e dukA el WZ 7)5(Assurance Functions)©o] EgHe T,

v RUHY AxE= YEYA F2o] o % (Intent)ol Wt o AEE A3 Ux

o,
NE

Rk B |

Ay

v o] EAAE AHE ofd S ARY Rl FwE S5 A%
o}

. EERH QIRE o] 314

v QlHlE F(Intent Compliance) H7}oll& Al7to] X dof ule} QEHE =g
A

Drift, AlRFo] A} QIFIEZ} of Stk &) 7} A st

—

3 E (Inten

ne
Hu
offl
»
©,
o
ol

r
ro,
o
[t
Ky
e
2
_O‘L
N,
52
rr
o,
o
>,
o
BN
2
i

>
iy
ot
-
30,
rir
N
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v oo7ldlE QHE SYIES st MEYIAE ] oy HEE ve
oo Bed Ado] XUtk B AQF A5 SGAbel A Wars]of 3}
o o] A-E o]&(Intent Fulfillment) ZZA|27F QIHIE J3tol] 44

Bl
SHA ti-sdh=tl BRd JHet =72 AFe=S sfjof gt
e ClHIE HWZ(Intent Assurance)?] A3+ A2 235 o %= (Intent) 9} A
A e WA R ARRANA v KHalE ook gt}
v olE 9= B A3E FAsHA HA(Aggregation), w2 (Analysis) %
8 °F(Abstraction) e = v ddg 75| st
v ARAR] A A R AR Y 2w Y ARE AREAL A st

B EAE AT 5 g AIoR 8o} sojof sha A2k} slojof dk.

R R FE ) 15
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(3) Linux Foundation®] WELA 253 2 ZHAEZ(ONAP) [8, 9, 10]

¢ ONAP+ SDN/NFV 7]8F end—to—end network service 27|, 7%, 53 #z] 7]
Tk AR AA 7RE $-9 st 7ss Algshs vl T (Management
Framework) 2 541, 7lo]& B S2h¢= AR Mt &5 913 25 395 22
Aol s = 3

« ONAP+ 20174 29 Linux Foundationol|A] 73 UIES A & Aps3 Z2A
Z ke B3 2 ECOMP(Enhanced Control, Orchestrator, Management &
Policy) 2ZAE2}l Open—O(OPEN—Orchestrator) T2 AEES E3sI3 Q4
2 IR AEo|t]

v ECOMP= 20161 AT&T7} 7%k SDN/NFV EHE 0% SDN 253}, A
2= w2, A5, s 3 32 ey 7eS Asdt
v' Open—0 9A] SDNZ} NFV #%9& ¢3F Orchestrator Zd| 4= 7S &

EE 38 9@ ZaAEo|)

!
»” =
S ONAP

[Z2¥ 4] Linux Foundation®] ONAP X Z A E [9]

7F. ONAP E3R¥F /&
 ONAP ZRAE L3+ th33 gt}
v End—to—End Automation : WEH I AH|2 =4 F=7](Life Cycle)E A5
stebr] f1g EREFo = A H/aAea el Aok & AR Ve S AT T
5 JojMe AIEEY oA 9 AEstE Wl
v' Industry Harmonization : 228 UESA 2 EFHES A2 F =

2HFLR ol Al &E 7T, NN =%E, 2Elal APIE Al dith

16 www.nia.or.kr



v' Automatic Operation : MEQAE g slslal UEL A AH| 2 9 HA
stel7] 91l HIEY A dloly AAZF 43 H4] F32(Cloased—Loop)
Ao 5 T3t

o AE|= AA, = B AT (ifecycle) ¥ E 98] ONAP ZHEFS tha9]

Aol et MEYA =gt MH|2E BEste 725 Ze

v Dynamically Introducing : 2% ZHF AZEQo] A7) HQsAY
715 ARj2e] g4l GRS PIAA B 2 AH| =9 V)e 1Al A

B2 AP 5¢ $H0R B8 5 g B

v' Carrier—Grade Scalability : <2 AMu|2~et = slgo]a UEHIE
A Pst7] #3834 (AP A ) 2 wE Tsg
v" Metadata—driven and policy driven architecture : HWE}E]o]E 7|89k 2

a
I ol 9IS Fal frelstn AEsE B ng

tlo

v Common/Shared Service : =& 4] 7]
&2 &
¢ ONAP ZAES B3] sXo= UEYA AH|~E AAl(Design), IAH oIS
(Engineer), Z1¥(Plan), Z--(Bill) 3 24 (Assure)st7] i Al 714 &4
s a7 Aasht

FE Au)zz sl A

v AH]2 tz}el(Service Design) : AJH|AE FASE glh2~ 2 o)l 7+ 3
A B2dY, v F2l gisk A3 4378 A4S 7 e Vs 84

v QAI~EdYoely H ZﬂE%H(SerVice Orchestrator & Controller) : AA%
AMH| =5 Algshr] 98] A G824 YRR UEYT AdS
=33 sk 7 &4

v A (Analysis) @ AAE I 758 MH|AE F8 F7] 59 4= WEHT
HUH sk EA4 ks 76 84 913
A=Edely @ HEZEY 7|5 &

© ONAP FxE ofx ¢hdwx ekgkon 2017 H
A Kohn BA7b4 1ol 29 7341d 4% A5 T3ska vk

AR REPAR PR 17
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ONAP Versions Status Initial Release Data
R1 : Amsterdam EOL(}—E’ 20173 11€
R2 : Beijing EOL(=F 20183 064
R3 : Casablanca EOL(F= 20181 11¥
R4 : Dublin EOL(}—E’ 20191 06¥
R5 : El Alto EOL(& 20194 104
R6 : Frankfurt EOL(FT % 202013 064
R7 : Guilin EOL(F%x 2020 124
R8 : Honolulu EOL(}—E’ 20213 04€
R9 : Istanbul EOL(Z& 20214 114
R10 : Jakarta EOL(F= 20223 034
R11 : Kohn Release 20223 06¥
R12 : London Development
R13 : Montreal Pre—Planning
R14 : New Delhi Pre—Planning

. ONAP ZHE 3%

ONAP9] AMr|2 A, 75 3 9= Al ONAP= F 74 Ze = (2 A -

Bt =zl a, s2-ed A ) 37 Vs ES T8

v Au]2 AA] (Service Design) 75 £5 @ AZ-E9l Z# 9 (Desgin
Time Framework)E &3 A HH kA ATt AMu]= HARl 75 848
T3z},

v AH|2 5 (Service Deployment) 7|5 &% @ 53-8 ZH A 7%
oz AA 7Nk e AREolH et HEZH S Tl Au|zdl a3 Ads
A gt

v AH]2 9 (Service Operations) 7|5 &% | &4 —EY ZHIHA 7]+
O Mu|2 1 F7] FoF A FAE WEE] RUHY st £ 9 1
AWNE v o 2 MH|E 5SS A HH Ao FEZE SRt

18 www.nia.or.kr



ONAP

Design-time framework Run-time framework

Service Design Service Deployment @8 Service Operations

[2% 5] ONAP &3% = 7Id[9]

ONAP+= vlo] A 2 A H] AXAE 7|89k A28 (Microservices—based system)

olth. =, ONAP AMH|~E gl £98k7] flel Bast 7Is(a: Heoly 44,

Ao} F2, et o] E Eﬂ’ﬂﬂ A, BA/MAME v E, QALEH o)A,

2l $)ES vlo]laR AN AXWUE @92 JHketal g gtk ONAP 3

o &= 7t wfo] A2 A H| 225 Docker ZAH|°]H (Container)Z WlXES|A &

w5 It g

v ONAP Operations Manager(OOM)+ Kubernetes& ARg-sle] AH|2~ HEHE
o] vzl FYHY 5 4 7] 8] (Deployment, Configuration, Monitoring,
Restart, Clustering and Scaling, Upgrade, Deletion)& =33}, o]t -z
= ONAP Z3E9] oAl A, 3lEAS Y I

ONAPE AH| 2~ 7S 93] B 9% 9 Z2AE Tg|a o F 7dxiele] <

g e 25 Zheth ©)E 98] SDK % NBI(North—Bound Interface) 7}

gojEo] Ut

v' ONAP Portal2 AR&A7E AR| 2 A7, 24, 3 49 Aol 75 7ided &

o

rﬂ
e |m
il

x% e
ul
1o oy

’ =

AT AE=E ) 7|k QI FH o] ~E A|F-stt). =3 ONAP Portal UI 7
23t SDK ¥ &= olgH o] ~(CLD) = A|&3kc},
v ONAP SDK ¥ ONAP t]z}el Z#ol9]a EE& Al8sle] YEYT Auj~

SAREO] Auls BE 9% Holy A, B4

l

;g ] X-]/E_X—] zx]

.
7~ ek el 3}

=1
A AT e AL oz g/t 5

ONAP ZHE | A= Aul2 eho] LAjo] 2 plo] A ONAP T2

]

(o3

2
s
. .

N4
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(

=
l
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$9-EYY 7 ZYIY IR Y AXVESS T ZHAYIE FESL
o]9]o| %= ONAP Z#Zo&= ONAP AXUEE #elstr] 93 = dYg=aet 7)
E} Utilities T H|J LT = xEgtHT}

Design-Time Run-Time Manage ONAP

Service Design & Creation cy ework Correfati gine EIvE S (tiestral il o 2= Shared Services
(5DC) = 5
Serviea/xNF Design
s a Platform(BMaaP)
xNF Onboarding
Workfiow Designer Optin rization Framewnrk (OOF)
or, re SDN u
i i i ¢ Controller I C er T I
Controller Design Studio (CDS) : . Y A i R Logging

(SDNC)
DCAE Design Studio ‘Multj-Sits Stiste (MUSIC)

Catalog Config. Persisterice Service (CPS)

Utilities Managed Environment

OMNAP Shared Utilities Extarnal Systams 3rd Party Controllers SVNFM EMS
Network Function Layer VNF e
Hypervisor/OS Layer OpenStack Commercial VM Kubemetes Public Cloud
Private MPLS Private P Publlc
Edge Cloud DC Cloud Cloud

[2% 6] ONAP 3% = % HA¥XAE 4, R10-Jakarta[10]

o AA-EFY T Y9 ONAP AREA7} 3Wsls Anla 58 Aolslr] 93

S= TFA A9 340

v" Service Design & Creation(SDC) StEC|= A2~ 24, 75, A4 55
Aol s 4+ AEE Service/xNF Design, Workflow Deginer, Controller
Design Studio(CDS), DCAE Design Studio AXHE o] Z3tHr)

v VNF @47 % 3Eo|+= VNF Validation Program¥} VNF SDK HAXJE

ki
-4
to
N,
i
i
o
5!
ot

7} ZEE T
=9 B =Yg ae AA-EY =gl 2dA AYH Aujaet AH T
A=
v &d-ele] T JAo= Service Orchestration(SO), Controllers, Data

Collection/Analytics/Events(DCAE), Active&Available Inventory(A&AI),
Policy Framework(CLAMP) &9 AXAEEZo] xZ3HT),
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v

£ —Ee}el T A T+= Optimization Framework(OOF) % Configuration

Persistence Service(CPS) & &% AH|~ZE 7fgdste] &F3th

a9 72 o S 3 ZRAES} olF #idlA ONAP +x£E AH3th

v

Information Modeling

Integration

@OONAPSF U-UI S #2 ofF SPF& Aesh] 9 398%
(Northbound) API ¥ Eo|t},

@O00M2 Z¢}9-= Hlolg B x| ¥ w25 #este= 7]solth
@GMUSIC Common(Shared) Servicest= ==29H 1R Axzt=x dHAs}7]
&l o5 Ale]EE 53t ONAP Optimization Framework(OOF)+= A
H| 2 A 35 9gh g okl ¢zt A8 I St

@ETSI NFV MANO, TM Forum SID, ONF Core, OASIS TOSCA, IETF

MEF &7 #2 S39&= deAd + vk

i
]
c ‘ d
£ L] j ?
; i RUN-TIME [ |
2= 1 | Harmonization — 4 Cloud
S | of ndusty _ [ Poier | “orchession P O | o
Lz.., : Models - — — Deployment OPerations
= g TOSCA, Controllers | Manager
| | YANG, Heat {
i Commaon Servicas
e o -

|
: |
i P -
‘@ TR T —
¥ & Federated
[ et kot PR ; ‘ Multi-Site
L on
Suppc ar
Policies

Global Scale

(23 7] 9F L2 AE/HE 7|53 ONAP A-5[8]

Y. H4 = 253}(Closed—Loop Automation)

ONAP EHF2 A 7By glo] AAlE MHl= 7o) SE24 0% thsohe
o a3t "H FE AEEE Aledih

ONAP AMH|2= Ag57] f #4 F2Z Agdt T2A20] 38l A A (Design)
—> AA(Create) —> do|g +H(Collect) —> A (Analyze) —> BHA

(Detect) —> AA|(Publish) —> <%(Response) ©]th.
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Define Policy Define Analytics Heal & Scale Meonitor Service

That governs service and resource That monitor policies  Take action to By listening to events; computing

behavior meet service level analytics based on data collection.

Define Service

Based on Resource Model and

nieeds
=
Recommend Changes Log Events / Distribute
Analyze hehavior over time to identify Actor|s) publish events to record Design templates and
changes needed in designs, policies, changes made for the required policies to various actors
analytics or thresholds governing conditians

response

[Z2¥ 8] ONAP #H4 F2 253} #|<1[8]

o H2] F3X Aoji= DCAE(Data Collection, Analytics, & Events)< X33k o &
ONAP Run—Time FAXHAEEo] 93] A-&Frh
v DCAETE A&, A5 2 4 HolgE x3tar #4384 Troubleshooting
(EA e d)el =ws FUth oHE, dHlolE B A4S AAgHT

o A 9l a 2 CLAMP= 2ol s2shH HE ] £A1E Akl 443
Wy S AER

o 5ol wet #o] g Aol AFom = AL} Service Orchestrator Hi=
AEZEY T sl s FHs=E Utk spAn b2 d5-oll= &9
T3 = FR7F SASHA WS Adsty] dell Abde] Zhde] gyt
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(4) ONAP Z#E A8 A (Use Case) [10, 11, 12]

ONAP ZZAE = 24| AFE- Ald(Use Case)oll tigk A (Blueprint) < H 2=
Egit}. ONAP("¢t=dl=E") o] 3 WA He]=8k 37 vCPE 9 VoLTE. + 7}
Al AR At AR AA A S5 oM s 3T 7 W A2 AR
AHl AR Eo] AlE A H AL v o] gk WA o= ONAPE 753 A=
= MM EE APt EAehE AYS Westetal A TSt & 4 T
ONAPOIA = HZ 5G #oF AR Abglell F5stal dlom SIRE 7|9 Y EYH
(Intent Based Networking)< x4 AFE- AREE AAskaL Qth

5G Use Cases PNF Use Cases General Use Cases

Self Optimized Network [SON) PNF pre-onboarding ETSI Alignment

PCl Optimization R & onboarding

ONAP-ORAN 3GPP
Standards Harmonization n2-Ro PNF Software Upgrade CMP v2 X.509 Security

Al Adaptor Policy

RG-RY
ONAP-ORAN 3GPP Harmarization FURE R By m
5G End tDFr.!d PNF Bulk Intent Based Networking
Network Slicing P Performance Measurements (PM)

5G Service Modeling PNF Real-Time Vertical Industry Management
Performance Measurements (PM)

CCVPN Transport Slicing o Licensing Management
RE-RE

Broadband Service Use Case
R

[ 9] ONAP A& Al#] AR (Use Case Blueprints)[11]

[LF]: 5G Super Blueprint ([DNAF)

7}. Virtual CPE(Customer Premises Equipment) A& A}

o] AL NAT, Wshd, 2 W3 7|53 22 A8t 5 48 715S VNF=
tlole] AlEL 117 o X|(HE= = thell viEsh= ARE Aldlo]tt.

o] ARl A= AREAFel AMH| 2 Al g 2}F Atolo| A 1t S 3} ake] A AN S
T sk e Hake eAlRE el B ] Ve B8R 3l ONAP+=
AAd Mu|2E ek SDN-CeF 71H33F AR|=E #elsk= APP-CY 5 714
A T 84 o3 AR AHIE AR

vCPE AHl AR += ONAP W5 AXJE(OOF, Multi—VIM/Cloud, Policy,
SO, A&AI S)E%S ©]83} Policy—Driven Workload OptimizationS =3 g+t
ol Taf &%, A B st=do] ZHFE A (HPA)Y 22 AleF 244 we}

(e

A sARAsAEd | 23 |




vCPE vCPE Support
vHGW | vRouter vACS VAAA

Harre 1P Service Automalic Auther .

G Ecin Config AUTHO ar

Goteway

Access Aggregation

[718 10.] ONAP vCPE AH]~ F%[10]

. 5G A& Al

o 5G HAL T Au)a QAAEZ oM, UESY A &EFe]”d, PNF/VNF A1
7] &2, PNF &8, 1813 HIESH A A3} 5714 a4 7ide] Aot
v' ONAP+= %7] B3 (ZA3shHelA S5 shH 7] UEYA &efo] 29
T T8 Bt deor AX B dFE 24s TAHeE UEYA
£ HAskal, VNFE &0FE o|#] Seb9-tol vjA|star, Au|2~E 4 2

ErstaL, of|#] Aps3tE Ale g
v' ONAP+= M2 RAN(Radio Access Network) AF]Eo] tigt =24 Al D
I 22 ZA 7 UIEY A(Self Organizing Network, SON) AH]|A~E Alg-8it}
e ONAP ZES 53 9 715G HIEEY IS +5317] Y38 o8] Linux Foundation
AE 712]531 3GPP, TM Forum, ETSI ® O—RAN A ESo] ARFUE e} th&
2 OF A~ 225 18] FHgth T4 2= ONAP, Anuket(K8S NFVI)
% Magma(LTE/5GC) 9] Al 7HA] 8. ZRAES Adstil 5 0-RAN-SC % LF

Edge ZRAERE 4% Zlolck

1§
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ONAP Run Time Management
BERoSE

S0 = Service Orchestrator

SDN-C - Service Design Network Controller
DCAAE - Data Collection Analytics & Events
AEA] - Available & Active Inventory

APP-C - Application Contral

Ecosysiam

ol

E ]

R |

u
2
E=]

A,pw:cbstm RAN Network Elements

RU - Remota Radio Unit

DU - Distributed Unit (5G Base Unit)
CU - Centralized Unit

CPRI - Common Public Radio Inteface

Core Network Elements

Disaggregated Core
UPF SMIF uDm MLUSF AMF
Back
Hau
.- < _ﬂ?ﬂ—. - Intermist
Toud
Mid Haui Externisl Cortert

UPF - Usar Plane Function

SMF - Session ManagemantFunction
UDM — Unified Data Managemeant
Function

A=

2] End—to—end 5G AH]~

AUSF-Authenficalion Servica Funchion
AMF - Access Managemant Function

[11]

Key Goals:

e Use Case: Truly enable private,
secure mobile networking

+ Technology: Integrate Magma
open source 5G core with ONAP

« Technology: Fully integrate
Anuket and ONAP

¢ Technology: Integrate physical
radio

NI

SG UE gNE

UNH Lab

S ONAP enc

.magma Cloud Native

; Magma REST APl
Subseriber Orchestrator

core, EMS CNF

RPC

/" Access Gateway CNF N
‘

UPF |
. '/“

Anuket ﬂ' .

tenfabrc

kubernetes ’

NFVI (Edge Cloud Layer)

| Anuket O

Ovrchestration, AGW
automatic registration

(=]

K8s cluster#|

Data
Network

5) DPDK
' =— KB8s cluster#2

[712] 13] 5G Super Blueprint 74 [11]

2}. Intent—Based Networking(IBN) AHE A

. QlHE J]%e a9 yE

iz ol

F8 A o

+GelA <

% 40 L-]]quf,'_ J/}-E]E /*6361-
.

2 Qete] B A
ATh IBN2 Y E

I
IHE 7|0F oz Agste] YEHA #2le] &9

AR5 RS

AR7IA Sol7hA e
CEREEEERED
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H]-&-(OPEX)S A7a 4 A== st

e R8(Honolulu) #Eg]Zo A A|A3F IBN HAF o A= ONAP QIHIE xg9]eF

TZ2E AAS. T as JIHE e, Qleld HY Q'E A% 2 Ay
UHIE dlojEHo] 22 -4 EH.
: B i YN
ONAP UUI | IntentUl |
Design-Time i Run-Time nm L‘_ONAP
1]
! - ~
1 Intent Framework l,  ONAP SO ‘
| | ONAP AZAI
o E Intent Management Intent Translation P’ ONAP Policy
1
]
]

I I

ONAP CPS /;I—> & o 1
Intent Decision and é;_,cu- CCSDK/CDS

ONAP
.............. f
1 Intent Database Execution ~y .
[} e — = \s
1 \ -"’ Sab‘;‘\
- g~ Intent Framework
: Data Repori--"" PM JobiControl % (For Intent-NOP)
- 1
i )
ONAP DCAE ONAP
! CCSDK/CDS

[719 14] ONAP Intent Framework [11]

e R9(Istanbul) H#]= o X+= E2E &2}o]”)(Slicing) 2 CCVPN(Cross Domain
and Cross Layer VPN)= A|3s}7] §1gt JAHE Au]x= A7 AA = AT

« Zrfolz ZIWE IBN ARS Abelol A= UULE s A4k

o AgAY] MEND 8T Akt MEGD Aus bl EES EEe.

Target of R8: translate from the human inputs to
the slice parameters based on NLP in UUI, and
then run the slices based on the current E2E
Slicing use case.

Nature
Language
Processing

[72¥ 15] UUI Qg #H o]~ [11]
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Parameterl: scenario
{eMBB/mMTC/uRLLC)

| Parameter2: throughput I

I Parameter3d: latency |

I Parameterd: reliability |

Parameter x:...

Parameter x+1: ..,




Intent Input REES
& Translation EETal"

‘ UUI Language

Get Intent for
Monitor by API
or Use case

| AAI
' ntent Monitor EliiSs
. performance
& Analysis forecast

Intent Closed-loop Management

T |\ tent Decision Intent Verification
ticy smart h A :
cecton . [ Performing (Digital Twin)

?

AR
F—Hrt

DCAE

performing APl to usecase

‘ POIiCY HDnmainCﬂntrollers

[72¥] 16] Minimum IBN model on R9 Istanbul Release [12]

Change Slicing Instance T Update Slicing Parameter
uul !
% Co-ordination,
S

Optimization (OOF)

Decisions

r ey (Policy)
] DCAE y
Data Collection, =

& Analysis v

— {DCAE] Action s
o M \ COﬂtI‘O”OOp (so) @

5G Network
ML Madel —training based
on the history data and
available policies FM, PM data
IBN

[723] 17] E2E Slicing based IBN support on R9 Istanbul Release [12]

Create an ntent Inst&nce
(with Slicing D)\

e

Domain
Controllers
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(5) A8 2 AAKAH

< 5G °]E &4, SDN/NFV, Feh-= HAFH, Wi-Fi 71% Go] H3ulo] oF
T UESAS, AEY, S AReTt SRgehAl A9l lnh EE <
5

15hAA ALgAte] o =8 olsfsta At A7 AYEA 2 A

o

N
i
-
(i3
l-'>~l
ol

53 MES A} JHE 7|0 YIELYZBN)o| &3t =27t 7k438ks] o Qi)
AT 7lwmol HEH A =dHuA UEL A Ao} B2 ] Lol A Abs3st7t

» Al=d, FUS 9L e wlkE 2E|al 3GPP, ITU-T, ETSI®H 22 %3t 717
SollA IBN & Abg3st WIESA &749% 14& wa7] fel =#stal St
OIEYl 3} 7179 IETFOlA = IBN €] 2 7 agja 718 725 AA|S

N o
o
%
=
oy
@
«©
w
—
1
E
MN
M
X
i
i
EKl
_O‘L
¥
£
=
—
oy
o,
o,
i
0%
N
B>
o
lo
A
X
5,
r
)
0,

o 22 Alwke] ONAPE % AZete)l HES A 3ol A Szt AnH| 9] A
75 2 5343 715 AsstE WEYA &9 2 Au|x A V)5S AlEst
= UEYT #8 Ty YA (Management Framework)o|th, ONAPE QZA4as

3 om gapAel ke 98 tE Linux Foundation = 2]
E ¥ ue 7# Z2AESY At TRt

« ONAP Z2AEE 27 A& Alg(Use Case)ZE H|AESFaL HAFZ (Blueprints)

= AR o2l g WA o7 A RE MRS APkl FAEhE A e W
o

Shal AA| 7458 & 4 Atk FH3E 5G ok ARS AbElel QIFIE Z]uk YES]7] A
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