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ETSI MEC: Enabling Edge through Standardization m()

Watch the new video on MEC

MEC https://www.youtube.com/

: o&'& lo the wen, Y watch?v=crnPWql-0oo
Af ak the £06e] . d

ETSI: The Standards People MEC: Multi-access Edge Computing
We produce globally applicable standards Cloud Computing at the Edge of the
for ICT-enabled systems, applications and network.

services deployed across all sectors of

industry and society

ISG: Industry Specification Group
open to all of industry, regardless of ETSI
membership and focused on all industry needs

Standards + Industry Enablement + Telco Edge Focus 2
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ETSI MEC — What we do

\ ¥
Foundation for Edge Computing created — Fully standardized solution to enable applications in distributed cloud created by ETSI MEC + 3GPP
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The Standards People
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Application Life Cycle Management
The Standards People
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Support Team
MEC Application PP
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The essence of MEC = &

MEC offers to application developers and content providers cloud-computing capabilities

and an IT service environment at the edge of the network

UE level 3 Edge level i Remote level HOW do I get discoverEd by

my users?
How do | reach Y

loud A | MECapp |, | cloud back-end £
my cloud service: =n for Service 3 How am | connected to the
"""" e 0 users?
= ™
a:sc“

What is my QoS?

How many users am |

. L |
Service registry [ MEC App ] I
1

Infrastructure

MEC Host Traffic rules. DNS

el | S cemvers serving? And where
Where am I? MECoiatom
| MECHost ‘:\E : How to be sure | am running
What is around ; ! | when and where needed?
me? | '

Figure 2: New application development paradigm introduced by MEC. Wh at |f my users move?

MEC is focused on existential questions of applications “on the edge”

Img Source: https://www.etsi.org/images/files/ETSIWhitePapers/etsi wp20ed2 MEC SoftwareDevelopment.pdf
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ETSI MEC — Foundation for Edge Computing e

Basic principles:

Open standard - allowing multiple implementations and ensuring interoperability
MEC exploiting ETSI NFV framework and definitions - enabling MEC in NFV deployments
Alignment with 3GPP based on fruitful collaboration of common member companies - enabling MEC in 5G

Access-agnostic nature (as per MEC acronym - Multi-access Edge Computing) - enabling other accesses

Addressing the needs of a wide ecosystem - enable multiple verticals (e.g. automotiveb, federations

News: 5GAA joined the
MEC membership

Management and orchestration
based on ETSI MEC

! MEC system level

.....

ccccccccccc

MEC host level
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Enabling Global Application Portability

MEC Application

v" Simple to use, well documented APls,

D evelopment Com mun Ity published with OpenAPI Framework
Interaction & Information Exposure v" Create innovative applications quickly
and easily, reducing time-to-revenue )
Sy
o @ v New APIs (compliant with the MEC €
g % https:/forge.etsi.org/ API principles) can be added
. O
23 v v v Increase the Total Addressable Market
g . (TAM)
(© R
25

|
[ \ |
MECO012 MEC013 MECO014 MECO015 MEC028 MEC029 MECOxy MECO011
Radio Network | Location API UE Identity Bandwidth WLAN Info Fixed Access | Your Service Application
MEC AP Info API API Mgmt API API Info API API Enablement API

Framework MEC Services exposed via individual APIs MEC Platform


https://forge.etsi.org/
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Focus on
MEC

Federation
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MEC Phase 3: expanding the scope to MEC Federation ETS!\\_ »)

Edge Cloud Service Customer

Hyperscaler

Sta rti n g fro m 01‘ r T | EWBIL Edge Platformfy EWBI ,-, lefmm
Industry requirements ...

- Operator’s assets

Platform scope

: Partner’s assets
Edge Compute
Aims at normalizing:
* Customer-facing interface, NBI
*Resource-facing interface, SBI
*Inter-platform interface, EWBI
*Device-facing, UNI

| Hyperscaler’s assets

Edge Storage Edge Storage

L Vs

Ref: GSMA White paper: “Telco Edge Cloud: Edge Service Description and Commercial Principles”, Oct 2020

... ETSI MEC published a very first work on MEC federation

G

ETSI GR MEC 035 v3.1.1: “Multi-access Edge Computing MEC Federation:
(MEC); Study on Inter-MEC systems and MEC-Cloud “federated model of MEC systems enabling
systems coordination ”, June 2021, shared usage of MEC services and applications”
https://www.etsi.org/deliver/etsi gr/MEC/001 099/03

5/03.01.01 60/gr mec035v030101p.pdf



https://www.etsi.org/deliver/etsi_gr/MEC/001_099/035/03.01.01_60/gr_mec035v030101p.pdf
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MEC Phase 3: expanding the scope to MEC Federation

m Inter MEC host (Intra MEC system)
Intra MEC /

management already supported
by ETSI MEC

Maln scope for MEC 035 study]

N

Ongoing normative work
(e.g. GS MEC 040, MEC 003),
in alignment with
GSMA OPG requirements

/ 4

Ref: ETSI GR MEC 035 v3.1.1, June 2021, https://www.etsi.org/deliver/etsi gr/MEC/001 099/035/03.01.01 60/gr mec035v030101p.pdf

Inter MEC

MEC - Cloud



https://www.etsi.org/deliver/etsi_gr/MEC/001_099/035/03.01.01_60/gr_mec035v030101p.pdf
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MEC Study on Inter-MEC systems and MEC-Cloud systems ETS!\\\ —)

coordination (MEC 035)

Many Use cases

#1: MEC federation scenario of V2X services

OEM and EM-2 Backend
3rd party - OEM-1 Backend 0 acken
(virtual vehicle)
Backend(s) (virtual vehicle)
Road side
infrastructure .\’
(e.g. traffic lights,
digital street signs)
1. Interop. between MNOs

MEC

(vendor MV- 1)
2. Interop. between MEC
vendors/suppliers

3. Interop between OEMs

copteatons

Ref: ETSI GR MEC 035 v3.1.1, June 2021, https://www.etsi.org/deliver/etsi gr/MEC/001 099/035/03.01.01 60/gr mec035v030101p.pdf
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MEC Study on Inter-MEC systems and MEC-Cloud systems
coordination (MEC 035)

Many Use cases

#6. MEC federation scenario for immersive AR game

MNO-1
'MEC system A

MEC App. xl_;l_l
Mp1

MEC platform A

[ Mp2
| |

MEC host A
2 |NE§

Area 1

MNO-2

MEC system B |

@ MEC App. X
Mpl

MEC platform B

[ Mp2

MEC host B

/ T\

User 4

MEC App. X
(AR game)

@ Client App. X

ETSI7Z__ Y\

\
Area I
MNO-1 MNO-2
'MEC system A ( MEC system B |
MEC App. x@ MEC App. X
Mp1 Mpi
MEC pla*orm A MEC pl B
| I\Mgz ! ; Z 1 Mp2
MEC host A L MEC host B
L
T e
L/ |
1 N3 | RVE]
A z
{of MNOR2)
MEC App. X
(AR game)
Client
App. X !
@ Client App. X
User 1 User 4

Ref: ETSI GR MEC 035 v3.1.1, June 2021, https://www.etsi.org/deliver/etsi gr/MEC/001 099/035/03.01.01 60/gr mec035v030101p.pdf
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GSMA OPG (Operator Platform Group) mapping with ETSI MEC ETS’\\\__ —)

/

E
Application L %
Provider MEC system level management >
ry EWBI 8 i
.- ............. - Hub Role i o
] NBI =
& : = e b s e e s
A ' Resource Manager :
L J1alC
: Role
MEC app MEC app
Resource Manager
- Role = MEC app MEC app MEC platform il
Resource Manager MEC host g
Role b level ! -g
: MEC applications ket S
. ‘ B T T T T T T P B
@ | Resources , Virtualisation infrastructure =
> H (e.9. NFVI)

avoid duplication of work
network network network

& ETSI MEC is aligning also e . )
with 3GPP to create a —— \ T MEC host

CONSISIENDSEIANCArchanE @ = @ SR . 7T g {d N o AT T VT o

e IGPP Local External g

=

Note: GSMA is listed as a MEC Participant, can submit contributions to ISG MEC for Discussion or Decision,
and not only for Information. Dually, ETSI MEC nominated 2 observers, to represent the ISG in GSMA OPG.

Ref: GSMA Permanent Reference Document, "Operator Platform Telco Edge Requirements", v1.0, Jun. 2021.
Link: https://www.gsma.com/futurenetworks/wp-content/uploads/2021/06/0PG-Telco-Edge-Requirements-2021.pdf.



https://www.gsma.com/futurenetworks/wp-content/uploads/2021/06/OPG-Telco-Edge-Requirements-2021.pdf

Multi-access edge system reference architecture variant for ETS!\\(_ —)
MEC federation (under discussion)

MEC federator (MEF): enables a MEC federation
Mx1
CFS v between MEC systems
portal Operations Support System
Mmg * A MEF interfaces to at least one MEO
Device I User app l
app M2 LCM proxy Mm1 T » Each MEF enables information exchange
Mfm -
‘ "
. Multi-access edge |—} Other MEC with at least one other MEF
Mmo orchestrator | i | e } federator : .
manager | | broker Mif * A MEF may serve as a single point of contact
+Mm2 4+ Mm3 for multiple MEFs in the MEC federation
Other } MEC federator
MEC
Mp3 MEC |
platform P senvice
MEC
I '] B
1 element cycle
Senvice Traffic DNS MrITI5 mgmt rr:;rtrit m};mt
MEC [| MEC ||'MEC|[[ " |[ handing . .
App || _App_||_App MEC platform manager Ong0|ng normative work
MEC platform
EC
T Mp2 -+ Mm6 Mm4 -+ M 003
Other | Data plane ; ——
Virtualisati frastruct
MEC Virtualisation infrastructure ; e |san:c;r:1:;::s ruetre Other MEC
host MEC host | Mm7 system
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WG DECODE:
Enabling MEC

Deployment
and Ecosystem
Development
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ETSI ISG MEC DECODE Working Group:

MEC Deployment and Ecosystem engagement activities

ETSIT __\\

OpenAPI representations: ETSI Forge )

Testing and Conformance
MEC Ecosystem wiki NEC
PoCs (proof-of-concepts)
MDTs (MEC Deployment Trials)
MEC Sandbox

Collaborations: Akraino

[ Akraino 8P ) o
Hackathons e =
| e O .;.;. @
\ \
Plugtests I v e

MEC Tech Series

https://apiportal.akraino.org/apimap.html

ETSI77Z__\\
‘X\\_ ///

ETSI7L H
W\ 4

MEC Sandbox

Experience MEC APIs

E

e/

) https://try-mec.etsi.org/

COMPUTINGWORLD

12 Oct 2021,
https://www.edgecomputingworld.com/hackathon/

| Plugtests 2021

1-150ct 2021
NFV&MEC IOP

https://mecwiki.etsi.org/index.php?title=MEC Ecosystem



https://www.edgecomputingworld.com/hackathon/
https://apiportal.akraino.org/apimap.html
https://try-mec.etsi.org/
https://mecwiki.etsi.org/index.php?title=MEC_Ecosystem

MEC: DECODE Working Group

OpenAPl representations: ETSI Forge Discover the APIs on forge.etsi.org/rep/mec

. 0O
Testing and Conformance @'3 News: new STF (Special Task Force)

MEC Ecosystem wiki

PoCs (proof-of-concepts)
MDTs (MEC Deployment Trials)
MEC Sandbox

Collaborations: Akraino
Hackathons

Plugtests

MEC Tech Series

for OpenAPl implementation

F v Search or jump

Status: accepted by ETSI Board
and work started early Nov 2021 Cemputing @

o

virtualized in the edge, to access network and users information from the local node.

£

A o Device Application Interface API
UE Application Interface AFI - ETSI MEC G5 016

ul Bandwidth Management API
Bandwith Management APl - ETSI MEC GS 015

UE Identity API
UE Identity API - ETSI MEC G5 014

Location API
Location API - ETSI MEC GS 013

Radio Network Information API
Radic Network Information APl - ETSI MEC G5 012

MEC Application Support APl and MEC Service Management API
MEC Platform Application Enablement - ETS| MEC G5 011

ETSI ISG MEC specifies Multi-access Edge Computing technologies. In particular, a set ¢

Subgroups and projects  Shared projects  Archived projects Search by

ETSI___ S\
\ Z

Powered by

N/
v
;

18
)

4>

Operated by

ETSIFT__ \\
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https://forge.etsi.org/rep/mec
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MEC: DECODE Working Group (& 2

© News: new Work Item MEC-DEC0042
for Testing an Interoperability

OpenAPI representations: ETSI Forge

Testing and Conformance &
MEC Ecosystem wik
cosystem WIKI
Y .Test MEC API SiEtell General testing
Environment framework for MEC

PoCs (proof-of-concepts) I Technologies (MEC 0025)

MDTs (MEC Deployment Trials)

OpenAPls Robot

MEC Sandbox
APl Conformance testing
developed for server

implementations

. Standardized test suite (MEC-
DEC 032)Test

IR implementations in Robot

Framework and TTCN-3

Openly available and

released under BSD-3 license

Collaborations: Akraino

Hackathons pp——

Plugtests 7

i E EC-DEC032
MEC Tech Series MEC APIs MEC-DEC03


https://www.etsi.org/deliver/etsi_gr/MEC-DEC/001_099/025/02.01.01_60/gr_MEC-DEC025v020101p.pdf
https://portal.etsi.org/webapp/WorkProgram/Frame_WorkItemList.asp?SearchPage=TRUE&qSORT=HIGHVERSION&qINCLUDE_SUB_TB=True&butSimple=++Search++&qETSI_STANDARD_TYPE=&qETSI_NUMBER=MEC-DEC+032&qMILESTONE=&qACHIEVED_DAY=&qACHIEVED_MONTH=&qACHIEVED_YEAR=&qREPORT_TYPE=SUMMARY&optDisplay=10&qTB_ID=&includeNonActiveTB=FALSE
https://forge.etsi.org/rep/mec/gs032p3-robot-test-suite
https://forge.etsi.org/rep/mec/gs032p3-ttcn-test-suite/tree/v0.0.4-rc1

MEC: DECODE Working Group

OpenAPI representations: ETSI Forge

Testing and Conformance

MEC Ecosystem wiki é@

ew MDTs
PoCs (proof-of-concepts)

MDTs (MEC Deployment Trials)

MEC Sandbox

Collaborations: Akraino

PoCs

https://mecwiki.etsi.org/index.
php?title=Ongoing PoCs

MEC Deployment Trials

https://mecwiki.etsi.org/index.
php?title=Ongoing MDTs

MEC Ecosystem
https://mecwiki.etsi.org/index.

php?title=MEC Ecosystem

R o e e e e :
Hackathons © New implementations :
Plugtests mE=——— -
MEC Tech Series g

nnnnnnnnnnnn

e
"N 1 e (=

ETSI7___ "\
\

A ~ . \\ \ LetS
| N .. Work
o together
e s b |

For further details,
please see:
http://mecwiki.etsi.org or
contact CTl Support@etsi.org



https://mecwiki.etsi.org/index.php?title=MEC_Ecosystem
http://mecwiki.etsi.org/
mailto:CTI_Support@etsi.org
https://mecwiki.etsi.org/index.php?title=Ongoing_PoCs
https://mecwiki.etsi.org/index.php?title=Ongoing_MDTs
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MEC: DECODE Working Group N2

OpenAPI representations: ETSI Forge

Testing and Conformance e
MEC Sandbox
MEC Ecosystem W|k| Experience MEC APIs _

PoCs (proof-of-concepts)

MDTs (MEC Deployment Trials) [ A - 1T

API Console
\—O Welcome to ETSI MEC Sandbox portal s smvice  E® TYE  METHOD  ENDPOINT Time ¥
MEC Sandbox ““&New features and ! & 9 odelm S & s S
. [] 2 013 201  Request POST [ /location, /v2/subscriptions, /userTrackin g
APisimplemented - https: //try-mec.etsi.org/ S

Collaborations: Akraino

A simulator of a real 4G/5G network as seen via the MEC APIs

Hackathons )
V'  4G/5G/Wifi access points

Plugtests

Steady and moving UE (~devices)

\4
) ¥/ API Console, integrated Swagger Ul, & more
MEC Tech Series »

Real MEC Apps can interact with the Sandbox and can register services

1«


https://try-mec.etsi.org/

MEC: DECODE Working Group

OpenAPI representations: ETSI Forge
Testing and Conformance

MEC Ecosystem wiki

PoCs (proof-of-concepts)

MDTs (MEC Deployment Trials)

MEC Sandbox

Collaborations: Akraino

Hackathons

Plugtests

MEC Tech Series

Standard Specifications
Upstream Project

r - |

| Akraino BP |

,-4(_Telco Edge J—(—

API Portal ‘

J
1
i
|\ Edge Infrastructure

https://apiportal.akraino.org/apimap.html

Edge enabler —
— 1)

General Edge Paas

Application enabler l\

Feature Stacks -
(.

| Vertical Applications

-

ETSI___ S\
\ Z

ETSI MEC-10-2 ==
Kubernetes su@»]
LCM L
( ¥ Openshift

{ 2
Application management . -
Observabilit
— LD
DevOps )

__ Service management

_Inter-Edge D)
Billing and Charging

[
¢

5D
M gement and orchestration w/ [

@

I - e
A ARWVR
= 1)

[\7 Gaming

\___ Pkg Mgmt D)
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MEC: DECODE Working Group A

OpenAPI representations: ETSI Forge Past MEC Hackathons:
. »  18-19 September 2018: 3 parallel events (link)
TEStI ng a nd COnforma nce . Berlin (co-located with Edge Computing Congress)
Beijing (China)
MEC Ecosystem wiki » Turin (Italy)

> 17-18 September 2019: 2 parallel events (link)
London, UK (co-located with Edge Computing Congress)
Shenzen (China)

PoCs (proof-of-concepts)

> 18 November 2019, in collab. with LF Edge and Akraino (link)
San Diego (USA) (with KubeCon + CloudNativeCon North America)

MDTs (MEC Deployment Trials)

> 25-26 November 2020
M EC Sa N d bOX . 2020 Droidcon MEC Hackathon (co-located with Droidcon Italy)

Collaborations: Akraino -

Hackathons 2 "“"g P ST

“W A 4 . MEC Hackathon 2021
e - CEDGLE
MEC Tech Series COMPUTINGWORLD

12 Oct 2021, https://www.edgecomputingworld.com/hackathon/
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https://www.etsi.org/newsroom/news/1345-2018-10-news-etsi-mec-hackathons-bring-developers-together-in-china-germany-and-italy-to-trial-edge-computing-solutions
https://www.etsi.org/newsroom/news/1345-2018-10-news-etsi-mec-hackathons-bring-developers-together-in-china-germany-and-italy-to-trial-edge-computing-solutions
https://www.etsi.org/newsroom/press-releases/1648-2019-09-developers-at-mec-hackathons-endorsed-by-etsi-challenged-to-trial-edge-computing-for-5g-in-uk-and-china
https://www.etsi.org/newsroom/press-releases/1648-2019-09-developers-at-mec-hackathons-endorsed-by-etsi-challenged-to-trial-edge-computing-for-5g-in-uk-and-china
https://www.etsi.org/newsroom/press-releases/1648-2019-09-developers-at-mec-hackathons-endorsed-by-etsi-challenged-to-trial-edge-computing-for-5g-in-uk-and-china
https://www.etsi.org/newsroom/press-releases/1648-2019-09-developers-at-mec-hackathons-endorsed-by-etsi-challenged-to-trial-edge-computing-for-5g-in-uk-and-china
https://www.etsi.org/newsroom/press-releases/1648-2019-09-developers-at-mec-hackathons-endorsed-by-etsi-challenged-to-trial-edge-computing-for-5g-in-uk-and-china

MEC: DECODE Working Group

3 —7 June 2019
4™ NFV Plugtests
2019

\
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{ *
- 15 - "9 June 2020
o LIVIEL g - .
R - = < NFV&MEC /
,"\_‘ bo } i~ TNy Plugtests 2020 77 @ e
1 28 Feb 2021 S
) NFV&MEC API 4 2021 editions
/ 4 Plugtests 2021
o .\ ® %

\ 1-15 Oct 2021
; ‘\‘ : NFV&MEC IOP
\\ Plugtests 2021

* Plugtests . . e N
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MEC: DECODE Working Group N 2

OpenAPI representations: ETSI Forge

— GB
= 3 Youlube Search
Testi ng a nd Conformance é@ /&Y Episode 0 - Chair's Teaser
@ Home ¥ 4 Tech Series’ »* ‘B3E
MEC Ecosystem wiki =
@ Explore
_ Episode 1 - MEC OpenAPIs
PoCs (proof-of-concepts) 53 Subscriptions - il
MDTs (MEC Deployment Trials) |
@ Library Episode 2 - Overview of MEC Federation
S h'Series’ 7%
M EC Sa N d bOX @ History ch@sf,::i 6,:09 -
Collaborations: Akraino Sign in to like videos, /A Episode 3 - Edge enablement APIs
comment, and subscrik Tf‘%sgéem,i‘g’ﬂ"] EX
Hackathons
Insights for Edge Software Developers
Plugtests

BEST OF YOUTUBE

MEC Tech Series © . o= Y
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Results from the
MEC Hackathon 2021
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EDGE MEC Hackathon 2021 \—))

The Hackathon Challenge:

* “What innovative Edge Application or Service can you imagine using
MEC Service APIs?”

* Bring that App or Service to life with the ETSI MEC Sandbox.

* Teams were encouraged to be creative in selecting an application vertical to
focus on for their submission.

Global, Fully Virtual / Remote Hackathon:

* Teams participated from across the world: North America, Europe, and Asia.

* Teams were provided with a dedicated and isolated MEC Sandbox for their
work.

* Cost of participation was free.

Edge Computing World — Edge Developer Conference:
*  Website: https://www.edgecomputingworld.com/hackathon/

Evaluation Criteria:
1) Usage of MEC Services (x2); 2) Use-Case/Solution Credibility; 3) Innovation;
4) Quality; 5) Pitch (only for the selected short list)

COMPUTING



https://www.edgecomputingworld.com/hackathon/

EDGI=

COMPUTINGWORLD

MEC Hackathon 2021 — Organizing Committee

HACKATHON SUPPORTERS:

ETSI// \\ _r‘]_‘ﬂ-l_ Intel mwagra U> interdigital

Telefonica Innovation

Carnegie * ﬁ o et
Niellon 7N o | G
University {“mpowe STONIC  PAWR Project Office P
NP TORIO Ul

"EQUINIX

POWDER

ETSI7___\\
“QQKAAQV




EDGLE MEC Hackathon 2021 S~

Sandbox instances:

U2 interdigital

Hackathon Timeline:

* Hackathon Start — August 9
— Teams provided with remote access and introduction to their
Sandbox

Mid-Hackathon Check-in Submission — September 15

Sandbox hosting:

.

EQUINIX

* Final Deliverable Submission — October 1 Virtualization Env.

* First Round Judging — October 4-6 (optional): POWDER
— 3 teams short listed for Hackathon Pitches

( ]

Edge Developer Conference — Hackathon Pitches + Final
Judging—Oct 12
IMEC Edge Hackathon Final - 20min

E D G E Plenary Session

COMPUTINGWORLD ] E};I:e Ellicoft. Topio Metworks
October 12th-14th 2021 // Global

Serge Fdida, Empower
Judge

httpS://WWW.edgecomputingwoﬂd_com/ Bob Gazda, InterDigital
etsi-mec-hackathon-2021-the-developer- Judoe

Dario Sabella, ETSI MEC
challenge/ § o seeels

Mahadev Satyanarayanan (Satya), Carnegie Mellon University
Judge

Location: = Edge Developers Conference


https://www.edgecomputingworld.com/etsi-mec-hackathon-2021-the-developer-challenge/

EDGE  MEC Hackathon 2021 — Winning Team &)

COMPUTINGWORLD

A Team — Follow Mec

op ta re atlanTTic

for Telecommunication Technologies

SO | u t I o n S UniversidaggaVigo

Rapidly and flexibly deployable aerial camera Ot
drone MEC application for surveillance
activities (tracking pedestrians, wildlife control,
crowd control) that uses the resources of the
MEC to execute the Al algorithms, adapting its
behaviour in real time to the different
conditions about coverage, signal quality and
power, etc.
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