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History of Telephony
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History of Mobile Telephony
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5GE?
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Radio Interface 7|& 2| IS} - in waveforms, modulation, coding and multiple access schemes
Network 7|& 2| ZI&} - SDN(Software Defined Network), NFV(Network Function Virtualization)
Enhanced Mobile Broadband
Massive machine type communication
Improved network energy efficiency
Enhanced privacy and security
A2t 0{ZE|AH0ld EE 2HF
Very Low Latency & High Reliability
High user density
High quality and mobility
Enhanced multimedia service
Internet of Things
Converged applications
Ultra—accurate positioning applications
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source: http://www.itu.int/net/pressoffice/press_releases/2015/27 .aspx
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5G (IMT-2020) 2| =
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source: https://itu.int/dms_pubrec/itu-r/rec/m/R-REC-M.2083-0-201509-I!!PDF-E.pdf
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5G HE

56 H#&Esh T 1 3GPP LHE 5G H&E =&

e 5G Phase 1-Release 15 (20183 6&)

o eMBB E $I8+5G NFV 0L /= XAl e | ([ sormemant | [ reemwor |
e 5GPhase 2 - Release 16 (20203 68) I
o Multimedia Priority, V2X, LAN, Satellite [RAN1 - Layer [SA1 - Services |Session, Call Control
Access, Positioning and Location S &7} |RANZ - Layer263 |SA2 - Architecture e NI
M| X3 |RAN3—Access I/F |SA3—Security ~ et

e 5GPhase 3~

o FHAHZFOIF

| RAN4 - Performance | SA4 - Codec |CT6 - Smart Cards

| RANS - Terminal | SA5 - Management

| Protocols

|RANG - Legacy |SA6 - MCA

f

GSM AIE2| tHHA EE3} THH[2 3GPP = 7| & 4G
HZ (LTE)S YX™AIA IMT-20202] 2FALES
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Cloud Computing

Customer Managed
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Storage

Data Centers
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Infrastructure
(as a Service)
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Service Based Architecture

HEZIA0|ME S&6H7| st HIERIE Ee2[E (S0 2]) S BANA EHAL, 7|58 22529
SO MHIAR PRSI0 45 APIS S8 R7IMO2 S5 QA6 1, 22t 222E Ao SXHOR
AT EQ|0] 7|= = Micro Service Architecture
User Interface ] Microservice
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Microservice

[ User Interface ]

Microservice

Microservice

Microservice Microservice
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Microservice
Architecture

Monolithic
Architecture
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Netflix on Microservices

Data Center - Monolith Netflblx runs on rplc.:ro;s‘er\vnc';gs. |
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Uber on Microservices

-ADAPTER
1

Database

) Adapter 1
Adapter 2

GATEWAY PASSENGER

MANAGEMENT

DRIVER
MANAGEMENT

PASSENGER
WEB UI

Browser

ADAPTER
2

Adapter 3

© R3=. Allrights reserved.



(GRS

Network Function Virtualization

NFV = ZtZto| ME SIEHHZ
HNSEJH HER/F 7SS
2T E 0] 7IH*°E7H*2P0P04

HESIEHHE Sall 22
2l BFEE 25 Hod E.LEQI

=30

Scalability & tHst= 7=
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/ Today - Separate Network \

Appliances For Each Function
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Router

Firewall

Load Balancer

Distribution Switch

Web Server

Web Server

Web Server

Power Usage = 40A
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Amorrow - NFV: Each Function\

Virtualized

Router

| | .
I Firewall | :
| LoadBalancer | I
[  Openvswitch | b
[ web || web | é
[ web |[ web |

Multiple Blade Servers or
Large HyperVisors

\ Power Usage = 20A /




Software Defined Network

SDN2 HE®|3 7|5 & M (Control
Unit) 2t H|0|E{ X2 & (Data Unit) S
=2|5tH CUE AH7|ete =2 2Ystl HE
SIEQIOQI DUE Z 0 et f7|xe=z

APPLICATION
LAYER

ZZ5HA| 3+0] Scalability £ 22 0|
S

CONTROL
LAYER

C 70penFIow

INFRASTRUCTURE
LAYER
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NFV + SDN = Service Based 5G Network
Architecture

NFVin 5G

O|=E M Core + Access HERA MAE 7Hatst
56 =7 I A2 MH|A = NSA (Non Standalone) 2HAl0)| 2} 7| = LTE 2F
Z 2 X0l 5G 0F7|El X 2| 242 SA (Standalone) 2| 2=0| =2 = 0|=

SDN in 5G
e Control Plane 7|=1} User Plane 7I% | =2
e Control Plane 2 82 & H|0|E{2| S ETF &N
e UserPlane & S5t &X| Payload H|0|E2| M&
e Fast Deployment and Update
e =2 Scalability #+&
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5G A| A Or7| Bl

ME2 UEXI 7|z &8

o UHESRA IS 713t (NFV)
e  Software Defined Networking

Non-3gpp UIE®3 X

o WiFi & 2|% Access Network 2

Homogeneous SHA| M| 018t
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Service Based Architecture

S2RE 7|HHERIR
Data X 2|Z0| 20} & [ Network & H]|

H12[0|= &10], MH EZ2U F2[H &= &

00| 3= MH| A EetE Kekgt
2tzto| Y EQT WM E MHOIAN S&
o Mobility Management Function

o  Session Management Function
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5G System Architecture
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Network Slicing

Network Slicing 2| &2

o SS2UEHI AL A0 EZ MH|A =2 2AZ= ?letH

Network SlicingE F&13}t7| #/5t0{ HERI= z/tet R ASHA HSE0{0F &t

NFV = S28&Q HERT 252 & MHIAE MZ

SDN 2 NFV 2 Zt EE5S i E2 AHYUE oS HEE
5G 2| Network Slicing 2 NFV+SDN 2 E35l 75

Zt2t9| Slice = MH|A LS| EFO| Bl SXH 2= A& H =2|H
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MEC (Mobile Edge Computing)

ApplicationS MH|ASH= S2tRE 78S &2 ©HR 2 22(5HH Micro Cloud 3t A2 = THEO| 7H77H2 20|
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source: https://www.mk.co.kr/news/business/view/2019/03/152926/
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5G NR (New Radio)

ME22 0 HE (ZH 71&E)

e 3.5GHz (100MHz CHEZ=/AFH Xt)

28GHz (800MHz CHEZ/AFHX})
e Above 52GHz (Unlicensed/Licensed)

MEZ 7|

e  Massive MIMO

e 3D Beamforming
e  Flexible Duplexing
e  Microcell

e Non OFDMA
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5G Deployment Scenarios



5G & AlAE = T

4GOl|M 5G22| ZIst AE (www.netmanias.com)

4G — 5G NSA (2019.04.05) —  5G SA

cHEs BECUE S
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Central -,‘ : R
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Part 3
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5G Killer Apps?

A UM =H|5t= 5G MH|AF

AR/NR

4K/BK 2E2|Y

V2X

o ArEFR=SX}

o ADHESHO|#0]
e  Cyber Physical Control

Application

o EEZEHMAH

o YA XZ

o HAHZI|A M0
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eMBB (phase 1)
enhanced mobile broadband
URLLC (phase 2)
ultra reliable low latency
communication
mMTC (phase 2)
massive machine type
communication
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What’s NEW on 5G?

5G7t4MICH LTE ECt ZIStE 22

Capacity

Low Latency
Energy Efficiency
Spectral Efficiency
Reliability

5G7}4M|CH LTEQH H|ms) 2EXMoZ 12 2=

e Service—-Based Architecture Core Network & Cloud Based Architecture
= Network Slicing

e 5G AFYHXI= Vertical Industries 2 BEE MZ22 £27|35| &= 7}
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HE= 2023 WX 5G 2HHS #l5H0 2019 42 32 23A] (KST)

0lpH 2l S 305 EXI A

o LY O|E3AMIZHIEZ 5G AL S} MH|A
o 10Z%:56 ZEAMH|A, RHIX, AA|
CIHFO| A THE

o 20ZE:EAYTE 5G ZREES Z7(0| 25 2H
2026'H 5G A2 180X, == M °
83X 2, UKE| 60THH BHE 2H

4382 =MRUHSE 5G+ ML H S|

3GPP Phase 2 (Release 16-2020 98)
e Phase 3~5 (?)
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Where're the opportunities?

“5G = Mobile Network as a Service”
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