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5G System Architecture in 3GPP

> HESA 7|5 7142 9 B E2} — Service Based Architecture (SBA)
- RE3E HERA 7| 7t 412 S¢hEl HIA[X| Bus : Service Based Interface (SBI)

- LYot 7| &22| : Control / User / Management Plane &2/, Disaggregated Networks

[\ Nper Nt | ]SB' _ Softwarization, Cloudification

\,—'u%r[ ] \|—';|;—| a as VM (VNF) and/or Container (CNF)
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https://ieeexplore.ieee.org/document/8660442
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- C}Fst HERO| 7f8td OIHIO|A B=3H7F =2] & : 3GPP ETSI, O-RAN Alliance

- 0fl) CU-CP/UP AFO|Q] “E1" CU-DU AO|2| “F1”,
CU AFO|Q] “Xn" CU/DU — RAN M| O{ 7| ALO|Q| “E2"

*CU: Central Unit, CP: Control Plane, UP: User Plane, DU: Distributed Unit

End-to-End Orchestrator
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- "Do not invent a wheel” : ZE / A5 XA}
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https://www.linuxfoundation.org/publications/2017/05/new-networking-harmonization/
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O-RAN Alliance | 712

> vRAN 7H'¢d QIE{H 0|2 3 vRAN X| 5T HIOo| EF A AT (18'd~)

VRAN QIE{I|O| A HFE

- RAN —> O-RAN SC LJLinux

ALLIANGC (O-RAN S/W Community)
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Near-RT RAN Intelligent Controller (RIC)

QoS Slicing Mobility 3rd Party
Optimization

Optimization Optimization Application

RAN Data Analytics & Al Platform

Cloud RAN

ORAN 7-2x

Ethernet
Fronthaul
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RAN Intelligent Controller (RIC) Al
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Use cases

Network Policy Enforcement
Intelllgence Handover Optimisation
Radio-Link Management
Resource
Assurance Advanced SON
Load Balancin,
Resource &
Control Slicing Policy

- Al/ML for Programmability
- Platform made avail in
Open Source

A1: intent based interface
E2: RAN closed loop

O1: for data collection and
control
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O-RAN Alliance | 2222 z=2H8E 78 9

> O-RAN BEEE 2EAAZ 271 ('19.48)
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O-RAN @ EAA 7l 2zl | 204 Samsung Research

“Bronze” EE|= (6/14) £ Cherry HH LEAA Y F
- Traffic Steering Use Case & X[Z=Z X|& : AI/ML Workflow £ 7}0/8t RAN H| 0]
- Full feature & 20 SlE7| S8 : RIC SHE U S8, ONAP 9 A 72 &F

*Open Network Automation Platform
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*Open Networking Forum S/W Defined RAN
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2l QEAA T2HE “SD-RAN” 2 H (8/25, [ZH])
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- TIP OpenRAN 1 & % O-RAN Alliance2to| &S ®&: ©F O-RAN I}o| OFF

« O-RAN Alliance O|A}ZI &to| GiO|

- dEA =0 222 E
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* ONOS Commit &=

AlSEH
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https://www.opennetworking.org/news-and-events/press-releases/onf-announces-new-5g-sd-ran-project/
https://www.opennetworking.org/sd-ran/
https://onf.biterg.io/app/kibana#/dashboard/Git?_g=h@5a9f69c&_a=h@3dac9bc
https://lfanalytics.io/projects/o-ran/o-ran-sc/dashboard
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> A|ZIEE 10M 2IQl ZEE 1 : 6tH Z Al 22| X “Frankfurt” (‘203 6&)
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openECOMP

Open Network Automation Platform (‘17&)
L [
(o @ ONILAP

OPEN NETWORK ALTOMATION PLATFORM

* AT&T open sourced their proprietary ECOMP

« AT&T’s own architecture * Organized under Linux Foundation and Apache 2.0 license

* Common architecture targeted, but still two camps based on
Open-0 ECOMP and Open-O . '
¢ Lead operators: AT&T, Bell Canada, CMCC, CT, China unicom,
‘ﬁ ’ Orange, Reliance Jio, Vodafone, Verizon, Comcast
* Vendors: Amdocs, Cisco, Ericsson, Gigaspaces, Huawei, IBM
¢ CMCCinitiated open source project Intel, Nokia, Tech Mahindra, VMWare, ZTE, RedHat, Samsung
* Architecture aligned with ETSI NFV
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ONAP B 2|, Network Service 2] g

> “Virtual Network Functions”"2 T El

HE$3 MH|AS 22| - VNF, PNF, CNF

" . . "n o . n I ONAP
- "“Design-time”, “Run-time” Z2| Y23 M-S
Design-time framework Run-time framework
_ Run tlme A—l Hl A HH i %I_I F _T_ILI- I_:I |% Service Design Service Deployment @ Service Operations

ONAP Architecture

Service Deployment Service Orchestration
« X+=3} Flow & « HIERA MH[2
« 723t Cloud Region Hole =8 & 24
MES S Thet ot « Closed Loop
MH|A Instantiation A&t 2/ e .M"',
« VNF 8! MH|A~ 27 —
External Systems ‘Third Party Controllers
Network Function Layer
Hypervisor / OS Layer| Openstack Commercial VIM

Private
Edge Cloud
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Frankfurt H% 22| = 2t& 6 (=), Guilin HH 7| 5 (118 &= =25)
- Frankfurt ™ =2 7|5
* 5G EZF (3GPP, ETSI, TM Forum) K| &3} Network Slicing, MDAS (FM/PM/Configuration 22]), Northbound APl =7} &
o dEZ O CI WM A2 HAE F7t (20. 18 ~6E: 4,0007H2] ONAP A X| 5! 70,000712| At&=t HAE 2l)
o HOFZ5| Hitps2 ZE 0|, St= Y =l A E XA, Non-root privileges 2 E K8s Pod 52, CVE O|% 8iZ S
* Cloud-Native H{Z 24 X| & Z2l: OOM ZZ2HME J§M (Ingress ControllerE &%t NodePorts X A)
* O-RAN-SC A 7|5: & O1/A1 2IEH I 0|4, RAN 27 O|HE X% MH[A (C&PS) S
[Z2 A= Commit X (‘209)]
[ APE Commit BX (‘20:d)] Projects HA |
B 1: Policy 1,457 40
I(552 S: Samsung 2: CCSDK 961 61
(660) AT&T E: Ericsson etc. Doc. 3: Integration 810 91
(5.817) N: Nokia (4,900) (4.116) 4: 0OM 775 | 114
(777) O: Orange 5: DCAE 711 61
C: China Mobile 6 SO e84 20
(810) H: Huawei .
0 I IBM 7: SDC 594 49
(825) B: Bell Canada 8: AAl >49 45
(994)°(1,000) 9: Cl-mgmt. 522 94



https://www.onap.org/announcement/2020/06/18/onaps-6th-release-frankfurt-available-now-most-comprehensive-secure-and-collaborative-software-to-accelerate-5g-deployments

LF Edge | Akraino 7|82

Samsung Research
> Edge Computing 2+ QLEALAAE |F EdgeZ S¢st0] 34 2% :'19.1¥
CILFEDGE SN

2YEE §IlEEE
T
HOME DPEN GLOSSARY
?DEE?'I'II-!I’IE?G E [] B E X F [] ” N [I H Y EDGE U|ERrIll;1|r:ILE|znTlun EOGE OF EDGE COMPUTING
MEC Industrial ZA2F Edge 71H|O|L HEFY AT Smart Home 0] AHH

> Akraino : 5}0]| Z}ZEO| Use CaseE 2|5l ZXIHO 2 SHEHE 7L
-T2 X e Blueprint ME/INEY S &0 7t O : Ericsson, Nokia, Huawei &
- ETSI NFV &
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LF Edge

> E4l 20} Edge =2 M EQI Akraino Edge Stack: 3'HA| HF ZIZ|= (s9)
- & 2070 Blueprint : 214t 670 EX| & 7|E 147l Blueprint 7|5 7H4 (Blueprint M= L§<)
- 3| /AIS | Donation@ 2 H/W MBAl Mol MH sld2 E6 Z5 HAE 27
Blueprint £ KNI Network Cloud TA - REC ICN IEC
Use Case v |8
EdgeX Airship O-RAN RIC OpenNESS Ansible
Edge Multus OVS-DPDK FD.io (VPP) SR-IOV ovsorok | || ®®®
S/W Stack '
K8s OpenStack K8s K8s K8s
[— [— [— !'*" !*
A= 7| ekt RedHat, ARM AT&T, Ericsson AT&T, Nokia Intel, Verizon ARM, Huawei

[Blueprint® Stack T4 %]
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https://www.lfedge.org/projects/release-3/
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> O|F XY 3 FE2| Core, Edge E2IFE 3 RANS

RAN + UP + Edge
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VCO E2E H 2 @KubeCON NA 19 | E2E Flow Samsung Research

> E2E H|C| HETA EZ A|H : HEHEl Core Network Function &

Container /Cloud Native

Function
5G NSA signaling

LTE signaling
IMS signaling
Call Connect
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N
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Alibaba

Diego Antipolis
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Ol 142 GSMAOIA 7
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— iT o} H -
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> LF Networking, CNTTE
- GSMALRI 852 = CNTT € &
- CNTT Baldy E2|= 9.

%6H CNF Hj =
I R&R HE B!
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R&R B! 2H 2ZEWH 3t H

Reference |3 74

“kuberef”

‘ == DP.I{FV

CILFNETWORKING

(OVP 2.0 &)

GSMA — LF Networking 8% §9%} [CNTT 2 2@ o4 ¥ BAE]

-CNF Q1= H|AE EF Y9 “kuberef” T2HE
« KubeCon EU 200(A 2|5

Aol g @

A XNCHO| =& 2ty

CNF Testbed Contributors 2LE

Intro: CNCF’s otk [ISOUONATIVE < docal =,
Telecom Initiatives .
) wowia packet

Dan Kohn, CNCF & Taylo rpente. itk Coop

& RedHat SAMSUNG VITIWVAre ‘

[Kubecon EU 20 &5 A &E A&7 ]
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Samsung Research
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https://static.sched.com/hosted_files/kccnceu20/01/[KubeCon EU 2020] Intro_ CNCF%E2%80%99s  Telecom Initiatives.pdf
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TIP Open Core Network (OCN) + Magma | (1/2)

> Facebook Connectivity 2| Packet Core L EA2 A “Magma” 78
P EERTE
« XtAF MH| A (WhatsApp, Instagram, Facebook &) AFE 2HtS ot HERIA =zt X[ 5H (H|& IEUDF)
« HERT =2t 4N o2 A5 Emerging Market EHZl: 4G LTE & 7Y b2 — XY 5G Core 7Y &
7

« Magma M2 &2 X VMWare NSXQ! Nicira Z4I: SDN && 7, %*l@ =
*VMWare HIO|E| JH 7hest Z2SE £8M (KHA 2t E

E]

-37Me EEE 74 [2E4A GitHub, B4 FALO
* Access gateway: P/S-GW 5! MME X|&
* Federation gateway: HSS X PCRFRI 22 AtRHAL 2tZ 9| 7|& HEHEQLS| QIHI|0|A XS
* Orchestrator: Magma AEZHEE9| 2| &l ZL|HE

- $4T 77t X| Facebook ConnectivityOlA 7H&o| 91%E X}X|
* Golang, Python, C/C++, JavaScript X| ¥, 158F2| @ EAA JHEX}, LOCE= 2008t 2+l

Cell / Aggregation Site

[Magma Z 1]

@ Cloud / Core DC

[Magma o}7] €] 3] ]
25


https://github.com/magma/magma
https://connectivity.fb.com/magma/

TIP Open Core Network (OCN) + Magma |27z o ongReseareh

> 5G Corel| De-facto LEAAZAQ| &UX] MHEEZ Qo] 2AdA™o =R &l =

OpenStack TIP & ¥ [ Open Core Network (OCN) Project Group ('20.4¥~ [23])
T HY RELXLE ZQ « Magma ZEME HYZ UK TIP Charter7tX| HE

S,
J

N
X/

TELECOM INFRA PROJECT

C=3 i

« (After) LEAA A Z TIP Charter0| =7}
» Facebook FE (TIP MEA} = 8tLh
» Rakuten Mobile, Amdocs, Vodafone,

QEAA ILC ET /7 British Tel 0 Mi is & Xt
) 56 ritish Telecom, Orange, Mirantis = s
OPEN AIR g °

= INTERFACE
= ¥ [E] TIP Project Group2 7|& &0F €2 Ct21F 20| 7+

[Magma ¢} #d @A €8 #A =] + Access Projects: OpenRAN (5G NR), OpenCellular &
Transport Projects: mmWave Networks, Wireless Backhaul &
Core & Services Projects: Open Core Network, E2E Network Slicing &

> Magma Z2HE 5G 7/ EE™H

5G FWA, Private 5G =

*El, Moving Target &80/ &8t @EZ4L E40f 9|7 g2 Jjg +£0/ ZLIHE R

- UPF, AMF, SMF Converged Core
- 3GPP reference points X|&: - 5G Core with Non-5G access Full 5G Core
N1, N2, N3 (RAN) & N6 (Data Network) (4G-LTE & WiFi) - 5G Standalone Based Service (SBA 7|th
® ® ® >
'20.118 2149 E| '21d |
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https://telecominfraproject.com/open-core-network/
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