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⹆縒

https://qiita.com/ydo/items/87945c14359ca2100224
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6MEC꞊鵽ם╚ס嘅嶖⴫㍚⛮

(OSS)ت٭خ٤و٭؛
嘅嶖⴫ג׿׈☼喋؅⹆縒מ㲔逷٬吾錞

ETSI ISG MEC
ISG=Industry Specification GroupMEC=Multi-Access Edge Computing

؅吾鋀(㲔车㓹泅)ّ٭ؚنعشٚوסء٤ؔط٭ٖم٤ؤةشؙ

GSMA
MNOꝴّ٭ؚنعشٚوס注◍䫘禈סٜظٓتؾةل׷吾鋀

GSMA=GSM AssociateGSM=General System for Mobile Communications

⹆拨ؓ٬ٔزؠط؞٭API ⶜鐧סꝴؓٛٔ؞

3GPP
3GPP=3rd Generation Partnership Project

亠䌋؅吾鋀ס״ג׾׌䫘禈׫MECי׊☭؅ّطتب⟓鵟ٜؕفٓ

鵟⟓釨劲ٜؕفٓ

٬٬٬
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⹆縒ETSI, Multi-access Edge Computing Framework and Reference Architecture V2.1.1, Jan 2019

ETSI MEC ٔزؠط؞٭ؓت٤ٝؒنٛ (֐2014)
╈㜆꥗嘤㑔ٚ٭ٞع٤ؤס
• 珷儕釐姲מ䑴ג׋ME App鿥糋⯆䐒
• MEC⪒⛮ت٭خٛס畘杼
• 鷐䋝璡ס׼׊־⛰ס兢♭מ㓹ׂט

ME hostס鹟䥃յלם
ME Platform׷ME appס畘杼
• ME appٜؠؕئنؕٚס畘杼
• ME appסٜ٭ٜס畘杼(鏀⺎յٚع

(˟յDNS錃㲊ٜ٭ٜؠشؔن
• 啶䡗畘杼յלם

珷儕ؓכٛوMobile edge orchestratorסAPI鵽䯥ס╈禆

MECّ٭ؚنعشٚوס嚀耆
• Data Plane⯆䐒׷DNSء٤ٛغ٤ـס
• API䬠❠(扛稗䗯㕔׷⛣糋䗯㕔璡)յלם

♞䘶⴫㓹泅ס畘杼(VIM)



8GSMA Operator Platform (2020~)

⹆縒GSMA, Operator Platform Telco Edge Proposal v1.0, Oct 2020

٬٬٬Edge Computing Platform

OperatorPlatform

MNO#1
OperatorPlatform

MNO#2

Edge Computing Platform

Users

Application Providers

User-NetworkInterface

APP APIs

Operator Platformتؾةلס吾鋀⺨ֿذ٭ًٝ؛䬠❠غؗٚؠةشؙ׾׌(NaaS, PaaS, IaaSלם)׫ٜف٭ٞء؅ⶡ┉י׊כّ٭ؚنعشٚوס䬠❠
⺨MNOסMECסFederation
• 㲔杯յ׾׻מ注◍䫘禈ؠ٭٠عشؾ

סAPIס٤ٕٝؕ٘ب٭ٝعتآ٭؛
aggregate׾׻מ㲔杯˟

• ETSI MECס׆׵ךⳂ⺸؅馐ֻױյV2X
乃耛ךMNOꝴסMECס注◍䫘禈ֿ嘅嶖
⴫(Inter-MEC)

(ETSI MECֹֿׂױ嚀耆׍׎MNOꝴךMECס㲔杯啶䡗ֿמٚفٚف)注◍鷞榫䓪؅냕ٛوؓי״ꝧ氦縖ֿ✳ַ؅ّ٭ؚنعشٚوַ׌׷泘䧗׌

East-WestBound Interface

SouthBound Interface

NorthBound Interface
Telco Edge Cloud (TEC)



9Operator Platform槡꣝׾ׂי⭳ׂ׻ךMobiledgeX

⹆縒https://mobiledgex.com/

MEC

؅㷣ꝧٛوؓىMECסؓٛٔ؞⺨

SIM䗯㕔 (MNC/MCC) כDME׼־鲭ⷋג׿׈URI䗯㕔מ⩕؅鸵⮉ם鵟⟓סؓٛٔ؞յח־鲣ַMECتجؠؓ׫

׾釤ֻמPFס┉ⶡכ׾釤׼־ا٭ٗ

GPSס⛣糋䗯㕔מ⩕؅MECמ僃׵鲣ַؓסٛو㲌⩝؅鲭׌API؅䬠❠(DME: Distributed Matching Engine)

鵟⟓ؓٛٔ؞A

APIApplication Providers

CRM

DME

MEC

鵟⟓ؓٛٔ؞B
CRM

MEC

鵟⟓ؓٛٔ؞C
CRM

CRM (Cloudlet Resource Manager) ֿVIMכAPI鵽䯥
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⹆縒3GPP, TS 23.501 V15.10.0, ˘3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; System Architecture for the 5G System(5GS); Stage 2 (Release 15)˙, Jul.2020. 

SMFAMF

UPF Data Network

Control Plane(鵟⟓ס⯆䐒׷⛣糋ס畘杼לם

User Plane(סذ٭ظ鬇鴜

3GPP 5GC Architecture

AUSF UDM NRF PCF NEF

鿥糋㕙䢥(ةَٞع)؅刎鬁מ錃銶

מ겧☪؅ٔزؠط؞٭ؓ

Control PlaneכUser planeס⮆ꦕֿ僃㛻ס攐䐶



113GPP MEC؅鿥糋׾׌㕙䢥

5G SA UPF DNUPF

Control Plane

LocalDN

DN˟ Data NetworkLDN˟Local Data Network

MEC

MEC

N6
N6N9

UPFס鿥糋㕙䢥י׎؂⺬כ錃銶



123GPP珷儕ֿ燯Ⳃג׊侇ס鐐갭

珷儕燯Ⳃ侇׵PGW٤٘بشجסכ禴䧏
PGW

PGW

U-Planeتق

׾׿׈䫘禈ך典◹磬榺׵י׊䫘禈釐姲׫MECס焰㹭מ典◹㏇㎢侇מ♞
燯Ⳃ
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Mode 1 ̜ 3G/4G⺱喋 Mode 2 ̜ 杯㲔鉮? Mode 3 ̜ 珷儕❣㰆˟
⛼僀ֻⳂ׽⮉ ׊ם僀ֻ׽⮉ ⮉了׼־י׊䫘禈 䫘禈׼־י׊⮉了
珷儕⣐ס㵚䑴 ┘釐 ┘釐 䑒釐
䚉⛮ا٭ٗ 了ֿד׊ם鷐䋝㘃 了ֵֿד׽鷐䋝峎 了ך׊ם鷐䋝峎

UPF UPF UPF UPFUPF UPF

3GPP Session and Service Continuity (SSC)

U-Planeتق

⹆縒3GPP, TS 23.501 V15.10.0, ˘3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; System Architecture for the 5G System(5GS); Stage 2 (Release 15)˙, Jul.2020. 



143GPP Uplink Classifier (ULCL)

⹆縒3GPP, TS 23.501 V15.10.0, ˘3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; System Architecture for the 5G System(5GS); Stage 2 (Release 15)˙, Jul.2020. 

UPF(ULCL) UPF(PDU Session Anchor)

UPF(PDU Session Anchor)

DN

LocalDN

U-Plane؅5تق-tuple䗯㕔מ⩕؅攐㲊ס鵟⟓ײס⮆㹎׾׌䤗软

U-Planeتق



153GPP LADN (Local Area Network)

UPF UPF UPF
LADN#1 LADN#2DN#0U-Planeتق

燯Ⳃ

Registration Area(DNN#0) LADN Service Area#1(DNN#1) LADN Service Area#2(DNN#2)
Cell-ATAI#a˟ Cell-BTAI#b˟

LADN⺸ׄU-Planeتق

珷儕ס㏇㎢ؙٛؓמ䑴׽⮉٤٘بشجי׋僀ֻ؅⯆䐒
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Control Plane

3GPP AF Influence on traffic routing

UPF(ULCL) UPF(PDU Session Anchor)

UPF(PDU Session Anchor)

U-Planeتق
DN

LocalDN

SMF PCF NEF AF
API㲔车!

5-tupleס兢♭ֿ鎉䎎׾׌鵟⟓عؗؓؠؕٝهٜ؜٭ٞע

⹆縒3GPP, TS 23.502 V17.3.0, ˘3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Procedures for the 5G System (5GS); Stage 2 (Release 17)˙, Dec.2021. 

AF (Application Function) ֿMEC㲌؅ء٤ؔط٭ٜס䧗炐׊Ⳃ氳⯆䐒



17MECֿ⮆丆鿥糋ס׀כג׿׈鐐갭

MEC MEC
IP: a.a.a.a IP: b.b.b.b

DNS

UPF UPF

foo.com foo.com

foo.com ̜ a.a.a.a

珷儕כUPFꝴ׽⮉٤ֿ٘بشجס僀׵יז؂յؓ׽⮉ע٤٘بشج٤٘ب٭آٛو僀ַם׼؂

珷儕ֿ燯Ⳃג׊侇ס鲣⣷סMECסIPؓמֹ׻סל؅تٝغ鉮婊־׾׌



(❆┉) ٤Study٘ب٭ٖٛخ18

DNS

UPF
MECfoo.com(x.x.x.x) UPF

MEC bar.com(y.y.y.y)

foo.com̜x.x.x.xbar.com̜y.y.y.y

Lat: aaLon: bb Lat: xxLon: yy
SDK SDK

DNS

UPF
MEC

x.x.x.x

UPF
MEC

x.x.x.x
foo.com̜x.x.x.x

䇶㕔䇶㕔

DNS

UPF
MEC

x.x.x.x

UPF
MEC
y.y.y.y

a.a.a.a foo.com̜x.x.x.xb.b.b.b foo.com ̜y.y.y.y

a.a.a.a b.b.b.b

DNSت٭ي IP anycast 穅䈱٬磬䈱ت٭ي
APIف٭ئ

Lat: aa/Lon:bb ̜ foo.comLat: xx/Lon: yy ̜ bar.com

㲔杯ךײ磝☼םٖؓزُ!
" IPכ㏐杼䗯㕔ס畘杼括ꥭ
" DNSס䓪耆䏅ꮶ

⹆縒ETSI, White Paper No.39, Enhanced DNS Support towards Distributed MEC Environment, Sep 2020

㲔杯ךײ磝☼םٖؓزُ!
"鵟⟓ס敯媲㚺⴫ך䫘禈⩝סMECֿ㚺׾؂⺎耆䓪僗

㲔杯ך٤ٕٝؕ٘ب٭آٛوؓ!
" GPS❣㰆
"꧅娢寕鞝

⺲⯥鉮婊עꯐ䍖לׄדֹאַׄ־כ⛰ף׿յֹؓ׻׊ֹל٤٘بشجٛو...



19Verizon 5G Edgeס❆
Edge Discovery ServiceַֹכAPI؅䬠❠

AWSWavelengthAWSWavelength

Edge Discovery Service
API

Service Profile IDכ珷儕IP(v4/v6)؅query

؅鲭ⷋלםURIסٛوؓ

Service Profile
❆ذ٭ْٚق 哭釐

clientType (V2X, ComputerVision, MachineLearning, IoT, Gaming, AR, VR, Analytics, Robotics)ٛإط؜סٛوؓ
clientServiceArea ؙؓٛס邾丗עגױח1׾ַי׿׈⺎؅錉⛼Ⳃֿٛوؓ
minBandwidthKbits عشو٭ٜتؠ٭٠عشؾذ٭ظ僃㵸錉㳊ס״ג׾׌嚀耆ֿٛوؓ
serviceContinuitySupport ־⻖־Ꝏ⴫ֿ䑒釐⫛סع٤َؕغ٤ؙٛوؓ

maxRequestRate 熮ꝴٛعتؙؠ丗ס僃㛻
maxLatencyMs(⮣僿ٛٛס׆עت٭ꯁ泘ع٭َئ؅) 僃㛻錉㳊鷐䋝msסٛوؓ

minBandwidthGBs 僃㵸錉㳊عشو٭ٜتؠ٭٠عشؾ
˟

㲊紶מ⯥◄

⹆縒 https://www.verizon.com/business/5g-edge-portal/documentation/verizon-5g-edge-discovery-service.html



203GPP Edge Enabler Layer ˑ EDGEAPP (2021֐)

⹆縒3GPP, TS 23.558 v17.1.0, Architecture for enabling Edge Applications(Release 17), Sep 2021

珷儕ؓٛو

5GC API؅㲔车

EAS ׷EEC ع٭َئס嚀耆؅䬠❠
• EEC ס׫錃㲊لٞو
• EASذ٭ظס׫鵟⟓錉⺎لٞوס
• 5GC API סכ鵽䯥
• 5GC API؅EAS׫⪜ꝧ(like API GW)
• EEC ֽצ׻ EAS 䗯㕔畘杼
• Application Context Relocation
• UE TriggerסךEAS Instantiation

(TBD)
EECסEES䫘禈ع٭َئ؅
• 錃㲊䗯㕔סEECلٞوס׫

EDN䗯ס⫁ؙؓٛتل٭ئ)
㕔׷EASסURIלם)

• EES氧ꎰյלם

ACع٭َئס嚀耆؅䬠❠
• EASٛف؜تؔظ
• EASذ٭ظכ鵟⟓ג׾׌

לםEDN䗯㕔⹦䐂յס״
˥DN䗯㕔؅⹦״ג׾յ

㲔逷סךOSׂ׼אֽ
ت٭يDNSכַםֿ׿׆˥

׾םמٛف؜تؔظס

EDN┕ٛوؓف٭ئס
5GC APIכ鵽䯥׊Edge Application؅ؔطٛلٓס畘杼



213GPP EDGEAPPסع٤ؾ٭٤َؤ⺨ס鵽䯥哭釐

ΘECS Discovery/Service Provisioning

ΚEEC氧ꎰ

ΙEDN䫘禈מ䑒釐ם䗯㕔؅⹦䐂(APNյEESס㲌⩝(Cell-ID׷TAIյGPS穅䈱磬䈱מלם㓹ׂט)յؙסتل٭ئةش⮵榫⺎⻖לם)

ΗEES氧ꎰ(EESID, Endpoint, EAS ID, EEC氧ꎰ釐⻖, Service Area, تل٭ئ禆禈嚀耆釐⻖, 璡)

ΛEAS Discovery(AC profile׷UE location璡)
ΜACR氦榟鵟湳

⹆縒3GPP, TS 23.558 v17.1.0, Architecture for enabling Edge Applications(Release 17), Sep 2021

ΖEAS氧ꎰ(EASID, Endpoint璡)
ΜUE Location APIUE Identifier APIQoS錃㲊˟
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S-EAS T-EAS

3GPP 珷儕燯Ⳃ侇ס⭚杼ْؕة٭

UPF

5GC Control Plane

S-EES
UPF

T-EES

EECAC EECAC

ECS

Service Area(Cell-ID, TAI, etc˟) Service Area(Cell-ID, TAI, etc˟)

ΖU-Plane Path Management API(珷儕-UPFꝴتقס⮉僀؅鵟湳)

ΚEAS DiscoveryΗEELManagedACR 

ΘT-EAS؅DiscoveryΙEAS عت؞ط٤ؤ䌕禆

⹆縒3GPP, TS 23.558 v17.1.0, Architecture for enabling Edge Applications(Release 17), Sep 2021

U-Planeتق⮉僀؅׽吾湳׊յ⮉僀⩝EASס攐㲊٤٘بشج٬鬇鴜

U-Planeتق
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243GPP Release 18יׄ⺸מ

⹆縒https://www.3gpp.org/news-events/2248-mec_gsma⹆縒https://twitter.com/3GPPLive/status/1488451443682160643

EDGEAPPס䷉ャֿ䌕׀禈׀閱鑜׾׿׈



253GPP Release 18סךeEDGEAPPס吾鋀⫂㳊 (┉鼧)

⹆縒https://3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_94E_Electronic_2021_12/Docs/SP-211638.zip⹆縒5G-Advanced鉮鐄3GPPٛٛ18ت٭ SA2嚀耆䏲稴, https://zenn.dev/nic/articles/2aaf208dd201e9

泘玮סך؛ٛػبء٤ِ٭ٞעסחEASؓסتجؠ䷉ャס吾鋀

UPF UPF
DN DN

Home Visited
Home-Routed(HR) PDU session磬榺ךV-PLMNסEASַם׀ךتجؠؓ׫

UPF UPF
DN DN

Home Visited
EAS EAS

EASؓتجؠ榫סא٤٘بشج☽榫٤٘بشجס

VPLMNךEASؓتجؠ榫מLBOյסא☽鵟⟓榫מHR PDU session
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27MECס儔全ס㣓ם؆׆כ׾״כױ؅䚉׋!?
Central Core

Edge Enabler Layer

UPF

UPF UPF

5GC(CP)
Internet

EEC

Local 5G
Public 5G

Public 5G

ECSEESEES

Management System(Edge Fleet, Orchestaration˟)

Edge Enabler Layer

EAS EAS EAS EASEAS ASAC
Cluster Resource Cluster Resource Cluster Resource Cluster Resource

مＣＪو

邾丗סؓٛٔ؞סMEC梪㗞כ鵽䯥Appꝧ氦縖 تل٭ئ┉MEC؅ⶡסؓٛٔ؞⺨ (=Telco Edge Cloud) י׊כ⮵榫
Customer Edge Provider Edge

مＣＪو
NW

CaaS/IaaS

PF

App

PF٬٬٬

珷儕סEASؓ؅تجؠ荁ַ䚉׾׌מ׋

K8sלם

UPF
5GC(CP)

MEC MEC MEC MEC MEC Cloud

MECMECMEC
UPF



Thank You!



29ք⹆縒օ3GPP EDN (Edge Data Network) עכ

Non-dedicated DN Edge-dedicated DN LADN
(䘶㲊כׄ⺸ٌُت׾׌榫✳סا٭ُٗ٭ٖب٤ؤ)ֹ✳DNN؅ס鵟⪧כتل٭ئ☽

(䘶㲊כت٭آت٭IoTٗ׾׌鵟⟓ֿ氦榟מ鵽禈氳ך䇶ַ疗㍱לם髪)❠DNN؅䬠ס㵠榫ةشؙ
EDNי׊כLADN؅✳ֹ(䄄㕙ؔطبع٭ُت׷璡ס於ַ疗㍱סךIoTٗכت٭آت٭䘶㲊)

⹆縒3GPP, TS 23.558 v17.1.0, Architecture for enabling Edge Applications(Release 17), Sep 2021

DNN (APN)ס┕♓ח1כDNAIך閁⮯׾׿׈䫘禈⩝ؠ٭٠عشؾذ٭ظס(*) DNAIעյؓ׼־٤٘ب٭آٛو䧗炐ג׿׈LDN؅䧗׌



30ք⹆縒օ3GPP Service Area

僗⺲ם䋦擻յ⛨䢥յֆלם
Geographical Service Area 

(*)TS.23032מ嶖䦠

Lat: xLong: y Lat: xxLong: yy

ֆaaa-bbbbA洈B䄫C⵱˟

˥DNׇتجؠؓמכ錉⺎؅车ֻ׾׌׵׽ג

TopologicalService Area
CellIDյTAIյPLMN ID לם

MNO#A PLMN-1
AMF

Cell-1
TAI-1

Cell-2
TAI-2

MNO#B PLMN-2
AMF

Cell-1
TAI-1

Cell-2
TAI-2

⹆縒3GPP, TS 23.558 v17.1.0, Architecture for enabling Edge Applications(Release 17), Sep 2021

珷儕סEASؓ؅تجؠ錉⺎؅ؙؓٛ׾׌䧗㲊׾׀ך (Optional)



31ք⹆縒օ3GPP EDGEAPPכETSI MEC٭ةػبס

⹆縒ETSI, Harmonizing standards for edge computing, July 2020

EASٜؠؕئنؕٚ׷٤٘ب٭ٝعتآ٭؛ס畘杼؅䥵ֹ׋⺱״גסٛوؓف٭ئ

䏔Ⱏ׋⺱ע

EDGEAPP + MEC Orchestrationٔزؠط؞٭ؓג״⻠׵ع٤ْةؾُך



32ք⹆縒օ3GPP EDGEAPPכGSMA OPסכ꞊➟䓪
׌ג؅嵹♭釐סOPֿت٭ؘنذ٤ؕסי⪑

TS.23558ך鶟车╈

3GPP EDGEAPPעGSMA OPס釐♭׾׌٭ف؜؅



33

API

鵽䯥

⹆縒Akraino, 5G MEC/Slice System to Support Cloud Gaming, HD Video and Live Broadcasting Blueprinthttps://wiki.akraino.org/display/AK/R3+-+Architecture+Documentationhttps://smart-edge-open.github.io/

ք⹆縒օOSS Akraino Blueprints ٭ 5G MEC System

٬5GC API鵽䯥
畘杼յ璡تؕٚت٬

ETSI MECסMEC Platformמ注䎎
٬Edge Application Agent(鏀錞, EAS畘杼)
٬EdgeDNSյ璡

 ,鉮婊⯥⺲סEAS׊鬇鴜׫DNSٛر٤؜ج)
Edge Connector׫API㲔车釐姲)

Intel Smart Edge Openסت٭يMEC Platform

https://wiki.akraino.org/display/AK/R3+-+Architecture+Documentation
https://smart-edge-open.github.io/


34ք⹆縒օOSS EDGE GALLERY 

⹆縒http://docs.edgegallery.org/en/latest/Architecture/Architecture.html⹆縒https://www.edgegallery.org/en/

╈㎁♿哅ֿײס⹆ⱶ׾׌ETSI MEC嶖䦠ت٭خ٤و٭؛סMEC Platform

http://docs.edgegallery.org/en/latest/Architecture/Architecture.html
https://www.edgegallery.org/en/


35ք⹆縒օOSS LF Edge Akraino Blueprints ٭ PCEI

⹆縒https://wiki.akraino.org/display/AK/PCEI+Release+5+Documentation

PCEIؓؤס嚀耆
㲔䛜ע
٬API GW/畘杼
٬鏀錞
畘杼٭ب٬َٛ
٬啶䡗畘杼
ء٤ٛذؼ٬ٓ
ٛف؜تؔظ٬
٬SDK䬠❠

MNO5סGC API׷MECյغؗٚؠؠشٛهق璡E2Eך䥩霄⴫٬⪦鵟⴫

https://wiki.akraino.org/display/AK/PCEI+Release+5+Documentation


36ք⹆縒օOSS XGVela

⹆縒https://xgvela.org/⹆縒https://github.com/XGVela/XGVela

● NaaSت٭خ٤و٭؛ס㲔逷
● ┉芗氳םPaaSי׊כOpenShift Container 

Platform؅䫑榫

Telco PaaS (NaaS) ت٭خ٤و٭؛ס㲔逷

https://xgvela.org/
https://github.com/XGVela/XGVela

