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Open Clowd  SEREd S=2Eds 7 #ad ZHAHAS HE, 22t
Consortium 3A+E= 7ot &= A9, 1|1 SeRE ARE HAEHE Il_l_ElE
www.opencloudconsortium.org =2 28 HFe| AXA[Y (CISCO, MIT, NIST, etc)
SE19C #AY 4o 284 BECCNS FALE BRI HIA
2 O 2 Hdt= YA O[3H2tA X 25 UL L. 1§—°| ZH= OS2
doud Conpufig bteroperbity - IST IR LT D b= I = I S R ES
orum — — — L - -
= 3 SESC HEY BAES J1SoA ot 2NS WO

WWW_.ONLINEABBREVIATIONS.COM

DMTF (formerly known as the Distributed Management Task Force)
RE 2R E HE QFHI|O|H(open cloud standards incubator)&
sot0 55 2EF ':(publlc cloud)2t 71 ¢l 222 E(private cloud)?t

_I_

AS Sstof i3t mE 1

—




ga1ec

E3 =22 [CT L= HMEA 2023

Global ICT Standards Conference 2023

MY

a =5

MY

¥

=2

02. St BFE BEZ]
Management API, Inter-cloud and security
@y - DMTF - Distributed Management Task Force }APIs for managing cloud resources
SNVS-' = SNIA - Storage Networking Industry Association

e
el e

qﬁ « OGF - Open Grid Forum
W - GICTF - Global Inter-Cloud Technology Forum} Inter-Cloud

} API for Cloud Storage

mill- ™™ Forum - TeleManagement Forum } cloud Services E2E SLA
OASIS 4 - OASIS } identity in the Cloud
csa - = Cloud Security Alliance } Security aspects

Definition, Ecosystem , Network, Access & Architectures

= ISO IEC-JTC 1; SC 38: Distributed Application Platforms and Services (SOA, WS, Cloud)
ITU-T - Cloud Computing Focus Group , SG 13and SG 17

NIST - National Institute of Standards and Technology

W3C - activities on HTML-5 (offine mode, multi-device...)

“w== . |[ETF - Network & Real Time Communication protocols

IETF

) PIEEE atisaPortability, Inter-Cloud, Marketplace, Private cloud...
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2010 O|= ITU-T SG13, 10S/IEC JTC 1/SC 38 2]
Focus Group

Focus Group Cloud Computing (June 2010-Dec 2011)
Focus Group on Cloud Computing has completed i

study into cloud computing’s and has released its

Technical Report in Seven Parts:

1) Introduction to the cloud ecosystem: definitions,
taxonomies, use cases and high-level requirements

2) Functional requirements and reference architecture

3) Requirements and framework architecture of cloud
infrastructure

4) Cloud resource management gap analysis

5) Cloud security

6) Overview of SDOs involved in cloud computing

7) Cloud computing benefits from telecommunication
and ICT perspectives

FG Cloud

§

=22 CT EZ=HMEA 2023

Focus Group on Cloud Computing (FG Cloud)

(Established in 2010-02; Concluded in 2011-12)

ITU-T Focus Group on Cloud Computing (FG Cloud) was established further to ITU-T TSAG agreement at its meeting in Geneva, 8-11
February 2010 followed by ITU-T study groups and membership consultation. It was successfully concluded in December 2011.

The Terms of Reference of the Focus Group are available here.

‘ FG Management

H Meetings and Events

» Chairman: Victor Kutukov (Russia)

& TIES or Guest account required

» Vice-Chairman: Jamil Chawki (France Telecom Orange, France) .

« \fice-Chairman: Kangchan Lee (ETRI, Korea)

= Vice-Chairman: Mingdong Li (ZTE, China)

» Vice-Chairman: Monique Morrow (Cisco Systems, USA)
s Vice-Chairman: Koji Nakao (KDDI, Japan)

» Vice-chairman: Olivier Colas (Microsoft, Canada)

ITWITSB contact: tsbfgcloud@itu.int

FG Cloud structure and Working Groups working
areas

WG1: Cloud computing benefits & requirements

WA 1-1 Cloud Definition, Ecosystem & Taxonomy

WA 1-2 Uses cases Requirements & Architecture

WA 1-3 Cloud security

WA 1-4 Infrastructure & Network enabled Cloud

WA 1-5 Cloud Services & Resource Management, Platforms and
Middleware

WA 1-6 Cloud computing benefits & first Requirements from ICT
perspectives

WG2: Gap Analysis and Roadmap on Cloud Computing
Standards development in ITU-T

WA 2-1 Overview of cloud computing SDOs activities

WA 2-2 Gap analysis & Action plan for development of relevant ITU-

T Cloud Standard

Useful Information

« Aclivities in Cloud Computing Standardization: Repository
(Version 1.1, May 2010)

Workshop on Cloud Computing and Smart Grid
Geneva, 9 January 2012

Eighth meeting of FG Cloud
Geneva, Switzerland, 12-16 December 2011

= Meeting announcement

= Meeting -:0:.,1'entsﬂ

Seventh meeting of the FG Cloud
Seoul, South Korea, 26-30 September 2011
s Meeting announcement

« Meeting Information

= Meeting -do:.,’rentsﬂ

Sixth meeting of the FG Cloud

Geneva, Switzerland, 27 June -1 July 2011
= Meeting announcement

= Meeting -:0:.,1'entsﬂ

Fifth meeting of the FG Cloud

Geneva, Switzerland, 5-8 April 2011

« Meeting Announcement

« Meeting documents @

Fourth meeting of the FG Cloud
Manjing, China, 10-13 January 2011

+ Meeting Announcement

= Meeting Information

» Meeting documents ﬂ

Third meeting of the FG Cloud
Lannion, France, 30 November - 3 December 2010

ce 2023
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?OCUS Group 0|:'cl>'_ ITU-T Side Creation Of I"Iew CIOUd WP-G il"l SG 13
Collaboration Works Future Networks (Feb 2012)

Q26: Requirement — Q17
Q27: Architecture — Q18 e
Q28: Management — Q19

SC381t X|x5H0l 38 F2{E
BE WL

Question 26/13 :Cloud computing ecosystem, inter-cloud and
general requirements”

Question 27/13 :Cloud functional architecture, infrastructure
and networking

Question 28/13 :Cloud computing resource management and
virtualization

New Recommendations: (Next meeting October 2012)
» Definition and vocabulary

» Ecosystem , use cases and general requirements

» Reference Architecture of cloud computing

» Infrastructure functional requirements

» ... Resource Management, Daa$S and InterCloud ...

A Collaborative Team is under consideration between ITU-T
SG13 and ISO IEC SC 38 for definition and architecture



Focus Group 0| %
SC38 Side Collaboration Works

ISO/IEC JTC 12| =3} 7|= %H“&*%*EF(SWG Planning) 1 &
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ISO/IECJTC 1 22IRE A8 EEst 2AE N
(EAHS: JTC 1 N9687)
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(P ISOfIEC 22123-1:2023
Information technology — Cloud computing — Part 1: Vocabulary

1SO/IEC 22123-2:2023
Information technology — Cloud computing — Part 2: Concepts

) 1SOfIEC 22123-3:2023
Information technology — Cloud computing — Part 3: Reference architecture

) ISOJIEC 22624:2020
Information technology — Cloud computing — Taxonomy based data handling for cloud services

(¥ ISO/IEC TR 22678:2019
Information technology — Cloud computing — Guidance for policy development

) ISOJIEC TS 23167:2020
Information technology — Cloud computing — Common technologies and technigues

) ISOJIEC TR 23186:2018
Information technology — Cloud computing — Framework of trust for processing of multi-sourced data

) 1SOfIEC TR 23187:2020
Information technology — Cloud computing — Interacting with cloud service partners (CSNs)

() 1SOfIEC TR 23188:2020
Information technology — Cloud computing — Edge computing landscape

) 1SO/IEC TR 23613:2020
Information technology — Cloud computing — Cloud service metering elements and billing modes

(¥ ISOYJIEC 23751:2022

Information technology — Cloud computing and distributed platforms — Data sharing agreement (DSA) framework

(¥ ISOfIEC TR 23951:2020
Information technology — Cloud computing — Guidance for using the cloud SLA metric model

(¥)ISOJIEC TR 30102:2012
Information technology — Distributed Application Platforms and Services (DAPS) —

SC38

General technical principles of Service Oriented Architecture

—i = EH
— -

ITU-T SG13

CTEZ

ITU-T Y.3500ISOTEC 17788/

Tnformation technology — Clowd comgniting — Overview and Rg_ﬂmmdﬂm 09/2012¢] 08/2014¢
vocabulary+ |
Fecommendation®
ITU-T ¥.3501, Cloud Computing Framework and hizh- S B 06/2012<) 05/201+
level requirements+’ " Edttion / 4 o8/ &
ey Recommendatione:| 03/2013¢] 062016
ITU-T ¥.3502/ISO/TEC 17789 Re endati
Information technology — Cloud computing — Reference IS‘*'_”.“”‘“ AHOR | 0920124 08/2014¢
architecture+ |
ITU-T ¥.3503. Reguirement of Deskdop as a Service+ Fecommendation| 06/2012<] 0572014+
- 5 1 1
gfalii:'e?.s_ﬂd, Functional architecture for Desldop as a Recommendation<| 07/2014¢ 062016
Recommendation
ITU-T Y.3505, Cloud computing — Overview and o 04/2016+| 05/2018+
functional requirements for data storage federations 27, Edition |l os20204 1220219
Fecommendations
- 5 g — 1 i
pU T if;ecmf:;?“mg Functional requirements | o mendation<| 07/2016¢| 05/2018<
_ 5 i 3 i
g;i;afiﬁ" Cloud computing physical machine Recommendation®| 10/2016¢| 12/2018¢
ITU-T X.3508. Cloud computing — Overview and high- _ I } ;
level requirements of distributed cloud+ Recommendation’| 10/2017¢| 08/2019:
ITU-T Y.3509, Cloud computing — Functional architecture . } i . .
for data storage federatione Recommendation’| 04/2018«) 122019
ITU-T ¥.3510, Cloud Computing Infrastructure Recommendation<| 06/2012+| 03/2013«
Requirements- 2% Edition « 05/2015¢] 02/2016<
ITU-T ¥.3511 Framework of inter-clowd computing+ Fecommendation<| 062012+ 03,2014+
_ 5 i - { 1
ggefuiror—i;:a gle‘;“l‘;'.jc:“’.mp‘mg Functional requirements | p_ o mendations| 06/20124| 06/2013¢
- 5 ing — 1 i
gﬂg;—ﬁﬁﬁ;ﬂ:ﬁi?mg Functional requirements | o - mendation<| 02/20134| 08/2014
:;E:li‘T i;&fiﬁigm“ nter-cloud computing famework | p_ 0 endation| 05/2015¢] 05/2017¢
- 5 g — 1 1
gl\{e;rfw‘—i‘;:; %;“fc:".mp‘mg Functional Architecture | o mendation<| 07/20144| 022017
- 5 ine — 1 i
gi&f—i;;'&ﬁ;‘:ﬂg@l’“mg Functional Architecture | o mendation<| 0520154 07,2017
_ 5 ine — Oy e 1 -
ITU-T ¥.3517. Cloud computing — Overview of inter-cloud Recommendation<| 072016<| 122018

trust management+’

JMEA 2023
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Current Issue

Filter :[_| 2 Published @ (& Under development @ Withdrawn ) Deleted

Standard and/or project under the direct responsibility of ISO/IEC JTC 1/SC 38 Secretariat s T

(®)ISO/IEC FDIS 5140
Information technology — Cloud computing — Concepts for multi-cloud and the use of multiple cloud services

(®)ISO/IEC AWI TS 7339
Cloud computing and distributed platforms — Cloud computing — Platform capabilities type and Platform as a Service (PaaS)

(®)ISO/IEC AWI TR 10822-1
Cloud computing — Multi-cloud management — Part 1: Overview and use cases

(#)ISOJIEC AW TS 10866
Information technology — Cloud computing and distributed platforms — Framework and concepts for organizational autonomy and digital sovereignty

(*)ISO/IEC AWI 19941
Information technology — Cloud computing and distributed platforms — Interoperability and portability

. ¢
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=== HEV J;fUL—EL%_ {81A 2023

obal ICT ards Conference 2023
ITU-T Suppl on Y. Sup.aisr (ex Y. Sup. alsr) ‘Artiticial Intelllgence Standard Roadmap

ITU-T Suppl.40 to ITU-T Y-3600 series (ex Y.sup.bdsr2), Supplement on Big data
Standardization roadmap

ITU-T Y.bdi-regts Big Data — Overview and functional requirements for data integration

ITU-T Y.CAN-reg Cloud computing — Functional requirements of computing-aware networking

ITU-T Y.ecloud-reqgts, Cloud computing — Functional requirements of edge cloud

ITU-T Y.ec-regts, Overview and requirements of edge computing

ITU-T Y.RaaS-reqts, Cloud Computing — Functional requirements for Robotics as a Service

ITU-T Y.CCDCFA, Cloud computing — Distributed cloud functional architecture

ITU-T Y.bdp-arch Big data — Functional architecture for data provenance

ITU-T Y.ccdm-regts, Cloud computing — Framework and functional requirements of cloud data
mobility management

ITU-T Y.ccabom-regts, Cloud computing — Requirements for Al based operation management
of cloud service

ITU-T Y.ccmm-regts, Framework and functional requirements of micro-service monitoring

ITU-T Y.PCNA-frame, Functional framework of Platform as a Service management for cloud
native applications

ITU-T Y.cra-regts, Cloud computing - Functional requirements of computing resource
abstraction

ITU-T Y.mc-arch, Cloud computing - Functional architecture for multi-cloud

ITU-T Y.cdp-regts, Data handling — Functional requirements of collaborative data
processing in data platform

ITU-T Y.ccm-arch, Cloud Computing-Functional architecture for container and container
management”

ITU-T Y.ccimvc, Cloud computing - Functional requirements of integrated management
for virtual machine and container

ITU-T Y.msg-regts, Cloud computing - Framework and functional requirements of
micro-service governance

ITU-T Y.rs-frame, Cloud computing — Framework and functional requirements of 10
resource scheduling among multiple cloud service providers
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03. ®xf #&E2} 0|+ - Edge computing

Edge computing2 7|& S7AIS2E B EH 5%

> H|o|E ME{0M HSst= 22E HFE (CC) MH[A (Public / Private / Community Clouds )

- 3 S
— L8 Mot At £ MHB|A0= HYSHK| @S

» MH|A % (10T, O] &, M2M S)2| 27 AtE
— 2 OH7| A2/ 8B AIZL, 52 OI9=E

o I} —
- 9K 9 HEAE Q4| (C2 M & GOjE ¥ F4 B =
Data Producer
> L1I 'Ia / Ol"xl / AI-RXI- E-Iull-:I I IE EEI- 7°I-E_1-6H xﬂl Computing offload
~ Z2AY, 252N, S8 7I5 s o
Request distribution
Service delivery
> QFAMNE - 2%t 7|& ¥k F71 CC 7|52 UESA Edgell Push! Hipiiond
 Multi-access/Mobile Edge Computing (I\/IEC) - vy
« Fog Computing (FC/EC) 2 ﬁ;j;
« Cloudlets, .. & oo wa

Data Producer/Consumer

11

EA: W. Shi, J. Cao, Q. Zhang, Y. Li, and L. Xu. Edge computing: vision and challenges. IEEE Internet of Things Journal,
2016
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03. €xll #&E2} 0|5 - Edge computing

S sw A A2 BE

> IEEE DAC 2014 7|= 94
"IEEE DAC 2014 Keynote: Mobile Computing Opportunities, Challenges and Technology Drivers” (Karim Arabi) IEEE

DAC 2014 7| =M

Providing smart and instant data to complement Cloud computing

Enabling platform for applications, connectivity and new use cases

Economical integration
Memory

k) =

> 0| Ctet Atd BE THHO|M 2E42 HRLE|ZF SE0 7[=He FE A%

* ETSI MEC

* EdgeX

* Lfedge -
* Cloudlet


https://web.archive.org/web/20200730234708/http:/www2.dac.com/events/videoarchive.aspx?confid=170&filter=keynote&id=170-103--0&#video
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03. ®xf #&E2} 0|+ - Edge computing

370 SW U At EF - Openfog consortium
» Fog Computing (FC) — Cisco (2012) — Openfog Consortium
» Open Fog Consortium (Nov. 2015) : founders: Cisco, ARM, Dell, Intel, Microsoft ,

Princeton Univ. Edge Laboratory

* More than 60 members
*FCHO Y OF BX X MY

* |oT, 5G, Al, Tactile Internet, VR S2| W EQT 889 &z 28 H= NHLE A&
1. Initial definition - AN = C|HO|AR} MEX QI 222 E H|O|E ME AtO|| AREH, AEZ|X| B!

n}tl

HEXZ MHIAS MEote 122 7hdet EJ L
2. Driving Factor for FC — loT
3. Initial Vision of FC - it will not replace CC, they are complementary
4. FC= otk 22| 8 MO (Management & Control)& {8l CCDCHA HERI 7HEXRI2|7HK]|

SO HENZE =Y

AIEA 2023

Conference 2023

- EX ZHQIO] HW / SW ;3 NSNS

. EU1|°| Lol #& Bxd, 2ELX X HERA 7S

INTERNATIONAL 288

OpenFog
iy 13
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03. €xll #&E2} 0|5 - Edge computing
B EEPYS HZ - Openfog consortium
> "OpenFog"2| el £85 LrErLH= 8 7H2| A 7 Isn 2% (pillar) M

- 2ok, 28, HM'E8, XHE78, RAS (HE 48, Jhgd U MH|A ks, UEE, A5 A =284 Y 7|s

Key pillars of the OpenFog architecture framework

The pillars describe requirements
to every part of the fog supply
chain: component manufacturers,
system vendors, software
providers, application developers.

Storage ~— Compute Accelerators
-

Network Control

] | 2 &3 Ne 4 =2 & -

-

Security Scalability Open Autonomy RAS Agility Hierarchy Programmability
+ Trust + Localized command, « Resource visibility & + Flexibie + Reliability » Tactical & + Fully cloud + Programmable
« Altestation control control « Cognition « Availability strategic decision enabled SW/HW
« Privacy & processing + White box decision & aglity + Serviceability making « Computational & « Virtualization &
+ Orchestration making + Value of data + Data to wisdom System muiti-tenant '] 4
& Analytics + Interop & Data + Autonomy at all « App Fluidity
+ Avoidance of normalization

levels
network taxes Z£7X : OpenFog Reference Architecture for Fog Computing
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European Telecommunications Standards Institute

» Mobile Edge Computing (MEC) — ETSI - an industry spec. ~2014

MECE BHIY JtURtet 7hhe 2M AN~ HESA RAN) O] HIZLA F4 cC ZHE0| X0 UL HeAE
Ol 28 Z2IUS HIT 4 YH FE =Y

HUEAE QIAS AAH EE AlAE 2N 9271 FO|H AlZto] siE S0 Cf3t H=E +Fstn 10| et 53
CC capabilities go close to the Radio Access Networks in 4G, 5G

ETSI : defined a system architecture and std. for a number of APIs

Multi-access Edge Computing — recent extension (>2016) of the initial MEC

MEC (Multi-access Edge Computing) -ETSI : W ER 3 O X|0|M S2tRE 7| (BREY, 2E2[X| A HERKZ =2}
= AFEAL 714740

MEC means today — multi-access...to include non-cellular actors

Main entities: MEC servers - are usually hosted typically at access points, one hop away from the user.

Fog computing is seen here as a superset of edge computing

FC - essentially including everything that is not a central cloud.

15
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03. €xll #&E2} 0|5 - Edge computing

270 SW X At BF - ETSI MEC
> MEC Reference Architecture ETSI GS MEC 003 V2.1.1
(2019-01)

= Mx1

portal | Operations Support ]
— User Mm8 System 2
evice app - E
ot LCM Mm1 $
Mx2 P tn
YT Mmeg &
m . )
. Multi-access Edge g
MEC ETSI Architecture Orchestrator
8 N
Mm?2 Mm3 Mm4
MEC
Other MEC Mp3 Service
Platform P Mpl
Mp1 q q MEC MEC MEC _
Service Registry Mm5 Platform NJI”\EDSP& App @
Element Reqts. lifecycle E
Traffic NS Mgmt. | | pgme, || Memt »
MEC MEC MEC Rules handling 8
APP APP APP Control r
MEC Platform Manager )
MEC platform s
Mm7
Data Plane | Mp2
" — Virtualization
Other Virtualization Infrastructur Infrastructure Manager
MEC
Host MEC Host Mm6
. J

TelcoCloudBridge.com

« CFS Portal: 2HFY AP XIO| 1
MNHIAE 22|

« User App LCM Proxy: MECZ} “UserApps"?|s= K| &g [ XtAI9| %

ZEAZ X3
«  Device App (UE App): AbE X} CHEE

1 ZH2 CFS(Customer Facing Service: 11

«  MEC service
MH[A YXAE2| = Of2fet &2 WE0| &=
1. 20 HEHI =4A.

FIX| HE(O: AHEXA} EH[(UE)Q| IX])

3

ok

ra

Ct

3. LI = 2[Rt - Y= ZFE[AF MB|A= A& 7Hs0t 49 MEC 88 =3 &=
A= 5 EcfjEo| Y= 95t M =918 X8
* MEC Platform Manager
1. MEC ¥o| =1 7| 22|
2. 84 2| MEC EHE0| Cist FCAPS(RF, 74, 24, 45, 2¢h &2
3. 88 T, EaiE 14, DNS 78 &2
* MEC Orchestrator
1. SE ZE[Aet St MEC &2l =8 7| &2
2. & Z=1% 7| X|2| Onboarding
3. Mef = 3 M| HE MEC 2 AE MEY
e OSS - BSSH|Z=L|A X[ A|AH)
MO MHIA)E Sl M22 MEC S22 F25HALE
SR MEC A|[2ES| £ Apps EE[AHZ & & UES
16

+=X: https://telcocloudbridge.com/blog/beginners-guide-to-mec-architecture-multi-access-edge-computing/
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> 3GPP
3rd Generation Partnership Project (3GPP)

> IETF
|[ETF | Internet Engineering Task Force

> ISO
ISO - International Organization for Standardization

> ITU-T
ITU Telecommunication Standardization Sector

lllllllllllllllll
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https://www.3gpp.org/about-3gpp
https://www.ietf.org/
https://www.iso.org/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjBydrqwab3AhX2gFYBHfOPCF4QFnoECBkQAQ&url=https%3A%2F%2Fwww.itu.int%2Fen%2FITU-T%2FPages%2Fdefault.aspx&usg=AOvVaw2qsEt1cb0Z4aUqsDYJh7Di
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® NR MIMO

® NR Sidelink enh.

® 52.6 - 71 GHz with existing waveform
@ Dynamic Spectrum Sharing (DSS) enh.
® Industrial loT / URLLC enh.

@ loT over Non Terrestrial Networks (NTN)
® NR over Non Terrestrial Networks (NTN)
@ NR Positioning enh.

@ Low complexity NR devices

@ Power saving

® NR Coverage enh.

® NR eXtended Reality (XR)

® NB-loT and LTE-MTC enh.

® 5G Multicast broadcast

® Multi-Radio DCCA enh.

® Multi SIM

©® Integrated Access and Backhaul (IAB) enh.

NR Sidelink relay

RAN Slicing

Enh. for small data

SON / Minimization of drive tests (MDT) enh.
NR Quality of Experience

eNB architecture evolution,

LTE C-plane / U-plane split

Satellite components in the 5G architecture
Non-Public Networks enh.

Network Automation for 5G - phase 2

Edge Computing in 5GC

Proximity based Services in 5GS

Network Slicing Phase 2

Enh. V2x Services

Advanced Interactive Services

Access Traffic Steering, Switch and Splitting
support in the 5G system architecture

@ Unmanned Aerial Systems

® 5GC LoCation Services

@ Multimedia Priority Service (MPS)

® 5G Wireless and Wireline Convergence
® 5G LAN-type services

@ User Plane Function (UPF) enh. for control
and 5G Service Based Architecture (SBA)

These are the Rel-17 headline
features, prioritized during the
December 2019 Plenaries
(TSG#86)

TSCa00 S TS0 TSCans SC0% TSCas
> .y [ W 2 e
Release 18

=22 CTE=HMEA 2023

Global ICT Standards Conference 2023

[1] 3GPP TR 23.758 - Of| X| Ol Z2|# 0| M EM3IE 9|t of =2
A[O] 44 OF7| EA ¢+

AT

[4] 3GPP TR 33.839 - 5GCO| A O X| ZHFE & X|&5t7| &[t
HOot =m0y CHat 91

[5] 3GPP TR 26.803 - Of| X| X 2| & ¢[ot A E2|Y OF7|EX =

ZHol| CHE ¢t

[6] 3GPP TR 28.814 - 0| X| AF & 2t2[o] ghatof 2ot A+

18


https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3614
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3723
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3622
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3759
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3742
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3744

S22 HAEE BaE BESY =4 IICT Eg HHEA 2023

Global ICT rds Conference 2023

03. ¢xl EE2} 0|+ - Edge computing
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« 20201 13, SA62 TR 23.7582| ¢t 8l A== 7|8 =2 of|X] o Z2[A| 0|43 S d=}5t7| 2ot of7 || Ko Cliet BE A XAS A%
«  UEO|AM 2dE|= Of=2[# 0|4 ELEPOI"*E(AC)SEf OfX] HIOI& HIES O HiX|El OfX] OfZ2[A 0|8 MH(EAS) Zte| StlE &O[5HA ot=

2d3 AS5S 89

UE 3GPP Core Edge Data Network > 0|‘7| E—"!I'I x-"Io-I o._-lj—:!
Networs Application Client portability
« Edge Application Server portability
FpeET « Service differentiation
» Flexible deployment
» Interworking with 3GPP network

EDGE-1

EDGE-2

EDGE-4

EDGE-8

> OiZ2|7|0|d OF7|=X{(3GPP TS 23.558[2]0f| EA2}H)

EAS ZME 7+55HA dt= ‘%”'%*E St= EES(Edge Enabler Server)

UE2| ACO|| EAS discovery?} €2 X|& 7| 5= H55t= EEC(Edge Enabler Client)

EASQt A-ASH7| £l EECO]| -_rL* = 1|-T'-3F._ ECS(Edge Configuration Server).

Application Client (AC)= X E Datag RH 5= User 19
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»  Problem Statement of Edge Computing on Premises for Industrial loT
» loT Edge Challenges and Functions
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> Problem Statement of Edge Computing on Premises for Industrial loT

- XtO[L} 2HZ 0 0|0 S5 2 Ad

—h
ot

A2 E Beyond Edge Computing (BEQ)2| 7, 7|5 & A& AMHIE A7

@ Heterogeneous loT device compatibility ® Distributed artificial intelligence I BEC Management Platform I
P . - . | e + e +
® Low and deterministic service latency ® Real-time operation | applicacion wanagement | | | ‘
. . . . . D [ ToT
® Data pre-processing and traffic offloading ® Unified API for multi-ecosystem edge application I o b : I I cloud }
. : . . . | | Device | | resource | | services |
@ System resource isolation ® Service isolation for network slicing | | Management | | Management | | | ‘

. . [ e oo + | |
® Offline procefssing | T ol |
® End-to-end security || mmmastom [ .

T ,—————————- + |
— \ | Management |Data
Y . . E Orch. | [Ctroller| BRAS-CF| | 5G-CP _ | Channel |Channel
cloudlﬁcatlon ; g | IMS | EPC | m i”’”"”"””””””””””””””””l ””””” ‘l’
e Voo m e +
Resource Poaling ;31;3’ BRAS-CP ISGE::T',:;:II \ | | Management Data Model | | |
Clustered Computing h__Regional DC__ ¥ I +‘* 7777777 |+ 7777777 T ‘*"’* I I
Common Hardware P | ‘ | | | | |
Centralized Depl ; A EED|(56-UP | [CON| MECAPP | vy ramn | \ | I s v
entralized Deploymen — —  ——— ———————— WL A +
Z L T
e . 1 n e Com o +
Edg ification : y: i - pulng N i | | | | |container/vM | |
Real time and lowlatehcy  / e | Datakncryp. || DstaCollect. || Pre-process ' | o I
Dedicated ccmputmg: : n | Vertical APP | |Real-time Ctrl| | Access Ctd | | \ | | Virtualization Layer I
Diversity of hardware |/ - [Local Network| | Inference | [Traffic Offioad ! T O S
» Decentralized deployment - — ! | | ] APT Exposure ]
| = = B E : S - |
! HeE @l L -
i Manufacturing Residential Health Care  Mining Public Sector  Logistics  Retail  Energy | I ‘ binme Kernel ‘ I
| Mandiacturing Residential Health Lare  ining Fublic sector  Logisties— Retall — energy ol ;
| Ethernet Bluetooth BLC EF RS485 |
| wWirr FXS DI/DO RS232 | 21
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> loT Edge Challenges
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O|#+ - Edge computing

and Functions

| Remote network I

| {e.g., cloud network] | Zervice
tommmmmmm oo oo ——s | aperator

| Y Y

| |
Edge Computing Domain

Ona or mora Computing Modas
(IoT gateway, end devices, switchss,
routers, mini/microc-data centers, ete.)

OAM Componsnts

- Resource Discovery and Authentication
- Edge Organization and Faderation

- Multi-Tenancy and Isolation

Functional Componente

- In-Hetwork Computacion

- Edge Caching

- Morth/south-bound Communication
- Communication Brokering

- Other Sarvices

application Components
- IoT End Devices Management
- Data Management and Analytics

e e ST +--% | compute |
| Ena | Etud - | podefend |
|Device 1| Device 2| ... |device n|

[ —— N S —

B e e e

—
o|-
a
o o e o e
| Edge computing Domain |
| |
| 4= + to------- + to-mmm—-- +
| |Compute | | Compute | | Compute | |
| |node/End| |node/End| .... |ncde/End|
| |device 1| |device 2| .... |device m|
| mm——dm—— Fmmm e —— e |
| | | | |
[ e e Fo—4 |
| ] IoT Edgs Gateway | |
| - R e e T t+------ + |
| | | |
e e e ———— +
| |
e o ———— - + +m———— - +
| Remote network | ] Service
| te.g., cloud network)| | Operator(s)
+t-————————— +--—--=-=-=--- + +--=-=-=-= +--————- +
| |
e e e ———— +
| | | |
| +t-————————— +--—--——— === +--—-——- + |
| IoT Edge Gateway | |
[ R e Fm e -t |
| | | | |
| 4t B e to-m—t---t
Compute Compute Compute
P mp P
| |node/End| |node/End| .... |node/End|
| |device 1| |device 2| .... |device no|
| e + t-——————- + +-—-————- +
| |
| Edge Computing Domain |
o o e e
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» Multi-cluster Edge System Architecture and Network Function Requirements

sl

L Datatracker  Groups Documents Meetings Other User _

« Multi-cluster Edge System Architecture and Network Function Requirements 2 Z=¢t
Thing-to-Thing (t2trg) (1 1 = 190' O'”X| 9-' u- EI %ll OI:I-I ; ‘?’l ot Ef% %E-IﬁE'I L-”E'OI'-IE- gcl 'TI|L|'E|_:| —E"El LH%% i%l-
About | Documents = Meetings = History  Photos  Email expansions  List archive » (ETRl) T’;I;;;é.;l;;;;ir;;;éiiiWiiﬁiijrié;;;i;i;;;i]r

|
Acronym t2trg I
7777777777777777777777777777777777777777777777
State Active

Charter charter-irtf-t2trg-01 000000 e e

————————————————————

|
|
Dependencies Document dependency graph (SVG) : I Shared storge |
Additional - GitHub Organization |
Resources - Issue tracker |
- Wiki

———————————————————————————————————————————————————————————————
Personnel Chairs Ari Kerinen &

Carsten Bormann =

Cluster-edge Cluster-edge

Mailing list Address t2trg@irtf.org computing system computing system

To subscribe https:/www.irtf.org/mailman/listinfo/t2trg

| I |

| | |

| I |

| I |

Archive https:/mailarchive.ietf.org/arch/search/?email list=t2trg : +7"7?:;é 77777 : N o N :

Jabber chat Room address xmpp:t2trg@jabber.ietf.org?join | e e s | + —4- + |

Logs hitps://jabberietf.org/logs/t2trg : . 7+|7 L, : . ) dlr’ . :

| | | I | | |

The cluster-based edge system architecture and multi-cluster 1 werker | Taerker 11 Tenker o verkar |

edge network topology O S SO

. . . | |

Collaborative computation service o L

Network management function of multi-cluster edge system L

Resource management function of multi-cluster edge system T I S

High-speed network connection function in multi-cluster edge | oovice |1 povice | | pevice | | perice | | oevice 23
network cigurs 2 =1 cor scge metuark toptosy

EH https //datatracker ietf. orq/doc/draft dwon-t2trg-multiedge-arch/,
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Networks connecting all nodes

<

Device Tier

Lightweight nodes - includes sensors,
actuators, user interface devices

Edge Tier - intermediate nodes such as

loT gateways, control nodes, and other nodes
requiring low latency / high bandwidth to device tier

Central Tier - nodes centrally located,
often in a data center, with wide span of connectivity

T L
Device User
L
-
User Layer -
L]}
(1] ]
as ot E:lnns-clml:d
User Bevite Ee Jernvices
Deafice
: ] ! |
- 0 ——
e o REETT)
fg;rvice Layer Cloud
Edge Services

\

Cloud

Central Services

-
Resource Layer
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S8 BE 7|72 ITU-TYH A= SG 110 A IMT-2020 / 5G7| ¢t Intelligent Edge Computing(Xlsd O x| A& &)<l
F(Q5001)*0| 2018 7&0f XM H.

* ITU-T Q5001: Signaling requirements and architecture of intelligent edge computing

Hl

un
fujo

S22 E O ZAIAH (Q17), S2HRE Of7|El

M

ITU-T WP2 SG132 20123 2 H =S2tE A8 2HE &
X(Q18), St E A ZE2[(Q19) SHOA 7HHstn U=

ITU-T SG13 WP2 Q170M & "4t 222 E 7H2 9 High-level 2 A EF: ¥.3508" ET0| 20184 68 3| 9|0
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** |TU-T Y.3508, Cloud computing — Overview and high-level requirements of distributed cloud, 2019.10
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> Y.3540: Edge computing — Overview and high level
requirement

Edge computing — Overview and high-level requirements+

*1 Scope
Thiz Recommendation provides overview and high-level requirements of edge computing. It
addresses the following subjects:<
- Overview of edge computing; <
- Overview of the roles of individual actors in edge computing operation; !
- Technical view of edge computing;+
- High-level requirements of edge computing.+

=l

2 References-

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of thizs Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the currently
valid ITU-T Recommendations is regularly published. The reference to a document within this
Recommendation does not give it, as a stand-alone document, the status of 2 Recommendation <

[ITU-T Y.3073] Recommendation ITU-T Y.3073 (2019), Framework for service function
chaining in nformation-centric networking.«

=22 CTE=HMEA 2023
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"6 Overview of edge computing-

" 6.1 Concept of edge computing+

Edge computing refers the computing technology to deploy processing capability at network edge
where end terminals are connected, and to perform the processing of data which is derived from and
fed to the end terminals [ITU-T Y .3073]. A network edge corresponds to a physical location where
data is generated or consumed. <

Fear Dhata
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Ar Pf‘.!-i_,il::‘d @! :.P
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I',I. . application .}
\ eidge computing |I

service
o Mear physicll . edge computing
location infrastructure

. Data Center, Cloud computing
-

Far phiysical “_;' EIE
location .

Figure 6-1 - The conceptual diagram of edge computing+
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: ? Edge Cloud Edae Cloud Management 0F 7104 ;q Ho
¥ ! Global management B (22), Framework E& But XIO! Xtey
i o osioute goua =
OINEr INteroperaton or mu E
DS | clowi services” &8 JS Il EE Reference Archltecture
: , 2 Architecture 3GPP MHIZ
i @ | 3. Management = & BE
E | 4. Use case
Y- 50 Edge Computing('22) Edge Al (23)
} Multl-Cloud B= & i HE 2 FA BE JHE & QI BEE Il]TIE‘[-L;'
/ NP It - [ETR| 20.03 201 ] 5 - —— X HEG =
‘ Edge Computing NP X2t Edge Al NP X2t
ir Multl-Cloud B HI2t [BH=2, '20,03) [BH=, 22,03)]
* Concepts for multiple cloud [ETRL. 19.09 HI2H
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@ ITU-T Y.3505(rev) Cloud computing - Overview and functional requirements for data storage federation (17,
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