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5G use cases in ITU-R

Enhanced
Mobile Broadband(eMBB)

Gigabytes in a second
3D video, UHD screen

Work & play
in the cloud

Smarthome/building Augmented

reality

Industry
Voice automation

Smart city T Mission critical
application

Self driving
car

Massive MTC(mMTC) Ultra-reliable & Low Latency
Communication(uMTC)
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Key capabilities for 5G use cases

Peak Data

Area Traffic
Capacity

Energy Efficiency

Connection Density

User Experienced
Data Rate

Spectrum
fficiency

Latency
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Virtual Experience Massive Mission-Critical
Anywhere Internet-of-Things Internet-of-Things
Anytime (IoT) (1oT)

« Immersive Tele-presence Smart Metering * Vehicle to Anything o
o Super Multi-view D|Sp|ay e Smart Environment Mgmt * Assisted & Autonomous Derlng
« AR/VR based Interaction «  Personal Wearable Sensors  Remote Controlled Machines

iRobot (YouTube) Minority Report (YouTube)
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Past & Present

Resource

Utilization

Policy

Operation

Complexity

Management

Fixed

Pre-Defined
/ Static

Manual

Fat & Monolithic

Domain-Specific
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Key Considerations

“Dynamic Resource Sharing”
for optimal utilization

“‘Unbundling & Open Interfaces”

for supplier diversity

“Leveraging Open H/W & S/W”

for optimized TCO

“End-to-end Orchestration”
for network-wide automation

“‘Real-time Analytics & Control”
for operational Intelligence
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Future Telco ATSCALE

Scalable

Cognitive

Automated

L ean

End-to-end

SK telecom
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“Unbundling” “Open Source’

« Software/Hardware Decoupling * Open Source Software (OpenStack, CORD)
* Unbundled Function Blocks * Open Source Hardware (OCP, TIP)

« Control-/User-plane Separation * Open Interfaces (Fronthaul, API)

“Softwarization” “Cloudification”

* NFV (Network Functions Virtualization) * From CAPEX model to OPEX model
» SDN (Software Defined Networking) * Virtualization & DevOps Environments
* Orchestration & Network Slicing (XaaS) * Dynamic & Automated Operation

SK Telecom Proprietary 2017
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[ Low Latency Service
| Immersive Media =
. N
Telco Service #2 m
Virtualized Network Slice #1 §
o
Service Orchestration and Exposure 2

% “ <

End-to-end Network Orchestration E

§ Local NFV Orchestrator Transport Infra Orchestrator -;; =

' BTSCALE S0
Fol ol bwd™ e . . .

. W9 AT - Virtualized Network Functions =
P—— RNE - I TNF i ESF - OSF S
Vision on Future Telco Infrastructure I._____I 6

Mobile Connectivity Functions Network Service Functions %
=)
/ (1_>
Resource Abstraction Layer 8
e 7 d g
Whitepaper Edge DC Transport Infrastructure Central DC S
Open & Programmable H/W - (‘)I’ransport POTN - Open & Programmable H/W
pen H/W s

Fronthaul A
46((5&) WAN

L1/L2

Q= - .
> A Remote Unit spraN  [INGOREN | uCTN |
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A&t 2HX|HQl 7|X| Z0f Edge CloudE 723}, Radio, Core X M|~ 7|58
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_ _ @ Open Fronthaul
Edge Cloud @ Biz Enabling

with MEC » Open fronthaul for flexible RAN function split
Edge Cloud Orchestration + Option 2/3 and Option 7/8

Virtualized Functions

(@ CP/UP separation through standard interface

Access Analytics Distributed . . S .
cp & ,nfra{tﬂgmt. Caz Bl * UP in dedicated H/W and CP in virtualized func

« Standard and open interface between UP/CP

Open-source based virtualization
Light-weight, VM-based virtualization @ Open H/W and S/W

« Whitebox, Bare-metal, OCP-based H/W
Physical Infrastructure « Openstack-based S/W
->| Access UP H/W | | Open-source H/W |

/ ® Open HW/SW

@ MEC

@ CP/UP separation @ Open Fronthaul * M-CORD-based MEC
* E2E Network Slicing inc. RAN and Core

A 4

Remote Access Unit (RAU)

Access UP H/W I | Radio Unit I @ Ana|ytiCS-based SON
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5G Core @ TCO Optimized Open H/W and S/W

cloud Core » Whitebox, Bare-metal, OCP-based H/W
Cloud Core Orchestration » Openstack-based S/W

Virtualized Functions

@ Intelligent and Decomposed CP
- = = .
e e Heor @ Intelligent and Decomposed CP
— Repo

* Optimized for NextGen Decision-making

*
1
1

A 4

@ CP/UP separation

(® Scalable packet processing

uP uP ® Simple and Common UP
« Optimized for Extreme-speed Packet processing

Light-weight Open-source based virtualization

Physical Infrastructure @ CP/UP separation through standard interface
| Programmable H/W | | Open-source H/W

» Head-start Open interface messages and format

@® TCO Optimized Open H/W, SIW
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Recomposed Control Plane

= For eMBB Service For Connectionless

5 IoT Service

I

Q¢

=

&

= Mobility Session Policy / . Unified . Unified

g Mgmt. Mgmt. Charging Routing DB Routing DB
Access
Network Virtualized & Decomposed Control Plane Functions

Data Plane Path / Policy Reporting
SDN
*—4¢

Simple User Plane

Mobility Classification Ratin
Anchor / Marking 9

3
FIB &
’ QoS Rule
(GTP. NSH) Forwarding

Encap/Decap Enforcement

Internet
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Low Latency Service
{Immersive Media
- #N
Telco Service "
Virtualized Network Slice #1 }- ‘

= Service Orchestration and Exposure

f-ﬁ End-to-end Network Orchestration

o Local NFV Orchestrator Transport Infra Orchestrator
'E_n::l_t;_e_n_d_l\_le_t\;v;r_k_ N Virtualized Network Functions
:Orchestratlon
: —RNF= Je)'[3 TNF —ESF— Me3 OSF
! Ee== ==
: Mobile Connectivity Functions Network Service Functions
! y
I
|
: F b Resource Abstraction Layer

; (i

2 Edge DC Transport Infrastructure Centralized DC

(o)

2 Open & Programmable H/W (;[r:)aennsﬁ)-lolirtv POTN Open & Programmable H/W

4G
Fronthaul I u
§ (= -

((( ) Ré

Remote Unit
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. BSS
Order LCM Service LCM
Service LCM .- M Service Orchestration
: NS LCM
v End-to-end Network Orchestration
: Status
E2E . North-Bound I/F (Service Orchestration, NG-OSS, BSS) \Descriptor On-board PP P
Network Slice : s
LCM E2E Network Slice Life-Cycle Mgmt. E2E Network Slice Catalog =
: LCM Action /I\S[al‘us 2

South-Bound Interface (Local NFV Orchestrator, Transport Infra Orchestrator, PNF/VNF)
foo- { PNF/VNF Adaptor [ Open API ]

Local NS LCM TNaas 1
. M TranspoYt Infra . %
NFV MANO P Local (DC #i) NFV Orchestrator ’ Local (DC #j) NFV Orchestrator 1
Do Orchestrator (o)
Do VNF LCM ?~ Resource LCM AN ‘,_/\‘ A
S S Transport-SDN 0

Generic VNFM Common VIM Generic VNFM Common VIM

(sj043u0) ‘sonkjeuy ‘eduelnssy 3z3 ‘UOIDL||0D "B Alojusaui)

I

I

. I

: I

: I

— . e |
Day-0 Configuration ~ : | : i
(Deployment) Do I
-y i PNF VNF VNF i

..... > : 75 :
Day-N Configuration s 1
(Service Config.) ! Local Network Slice (DC #i) Local Network Slice (DC #) i
]

Dynamic End-to-End Network Slice
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Network Slice #1 Connected Car / ..
5G Network Slicing
B = sia]

G 5G introduces new services with highly diverse service
requirements. Network slicing creates virtualized logical
networks, each tailored to satisfy the service requirements

A > .
E @l 0 Qﬂ (3GPP TR 22.891 v14.0.0 - SMARTER, NGMN 5G white paper, etc.)

AlIl-IT, SDN / NFV 7|4t ol g}

Federated Network Slicing

Extend the concept of 5G network slicing to a global
scale where a network slice is deployed across more
than one operator. This enables operators to optimize
user experience even when the user roams

(3GPP TR 22.891 v14.0.0 - SMARTER)

~—— Home Network Visited

SLA Network \
(N/W Slice Descfiptors)
—>

Orchestrator Orchestrator

Example of Federated N/W Slice
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Federated Network Slicing (M 4| %| X, 17.2) Software-defined Telco Infra (M|A| %|ZX, '16.6)

- . AR/VR AfH|2 Teleo AHI~
- e BIHLAE - 100Mbp: MDAz - 10Mbes
E2E 7| : <10ms EZEZ|H ahdms
L= = = ye=s
e

EEHTLE = 10 Mbps EEHTAE = 10 Mbps

E2E 7| s<Zms E2E 7S s<2ms

El= ==t E
Network Slice #2

5G Vertical 1 (A{EFA) ﬂl 5G Vertical 2 (2ZAS 4

HsEs
Network Slice #1

O O O O

E2E A{H| Orchestration
(FHEt S/WE] MH| A Qb=d, M HI2SET T)

Cloudified Datacenters both at SK Telecom & DT

7HdE HEYS s/W S84
(Telco, ITEE Crerst Vertical X|@5Hs 7HaEr 718 5/W)

Network Slicing enabled 5G Infra, Lifecycle Management, and Orchestration

Secure and Managed Connectivity between the Two Sites 71413t QI =2} Data Center

(CHF2 H2=S% All-IT 714t Infra)

Pre-agreed Types of Roaming Network Slices and Their Interworking

=4t 56 3 0] (=L Z| X, '15.10)

SDN-ENABLED EPC |USER PLANE / CONTROL PLANE SEPARATION] K NOKIA

EDGE CLOUD

@ e CENTRALIZED CLOUD

- STATUS LOG
END-TO-END LATENCY e o .

[ —— eI oo faewe
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NGMN NEWS AND PRESS RELEASES
SKT-T0|x|EHef| 2-of|2l&, 5G 2U MA & A|A

2N T021510:20:253 / ST crow@ddailycokr NGMN Alliance Reveals New Key Activities

Barcelona, Spain, 27th February 2017
The Mext Generation Mobile Networks (MGMN) Alliance is excited to announce its new

5G7IgEAu1A 5G 7IF A1~ key activities to ensure successful 5G development and standardisation in 2017.

In 2015, the NGMN Alliance published its highly recognised 5G White Paper and implemented
a comprehensive 5G Work-Programme later on. In their meeting at Mobile World Congress,
Board Directors of the Alliance welcomed the progress made in 5G development in the last
year. They also highlighted the significant challenges ahead and urged all industry players to
clearly focus on market realities and business driven needs. Realistic timing and performance
goals should be stated for SG.
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Besides the on-going NGMMN work in the projects on End-to-end Architecture, IPR, Spectrum,
S AR S2YYEYS Trial & Testing. W2X, and Network Operations, the NGIMMN Board decided to launch the

following key activities

= Establishment of a Security Competence Team — addressing 5G security issues related to
areas like network capability exposure or to the most relevant 5G e2e use-cases

[CREHYe 4528 SKEY 20| 5MOIEE) 0SS 2H S 2515t = Significant enhancements to the NGMMN End-to-end Architecture project through activities on
== = == = soE s 5G Service-based Architecture (SBA)[Multi-Domain Operation]and on RAN Functional Spiit
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