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15:25 Private Network
15:25 Introduction of Private Network Sprint Kathleen Leach
. Presentation of the GTI Private Networks . .

Innovative 15:35 Whitepaper RIL Satish Jamadagni
Bu5|r_1ess_ and 15:50 Update on Private Networks in Singapore Arete-M PS Tang
Application
—Private 16:05 Private Network use case sharing Ericsson RICARDO Queiros
Network . - - -
e 16:20 Virtual Private network by MEC Nokia Yang Peng
Kathleen Leach  {16:35 5G private network use cases and technologies  [Qualcomm |Yan Li

16:50 GSMA Future Networks — Private Networks and GSMA Michele Zarri

the MNO
17:05 Open Discussion

4 2: Innovative Business and application-private network % 4%



& AR51Z 4 % Kathleen Leach, Sprint #£ix 313 4 » AP GTI
2018 1 & = & 5 B Levering Private 5G Networks 4% < 1 & j¢_ (1) &
zﬁfrﬁi%‘;%ﬁ% 1@ TRy ERRE (3) TR R, (4)

LEATRE* Fw B2 e RIFI o

Program 2: 5G eMBB
Program 1: 4G & Evolution GTIl g GTI
DELIVERING AN ALL-IP WORLD Key Projects
* P1 - Sub-6GHZ Task 10 — Use Case & Models
U i REACHING
((R)) 228 2018 Summary & Achievements
OPERATORS  COUNTRIES @ OF POPULATION

Enabling New Services with 5G

Exploring new Business Models
Focus on Smart City

— 5G, Satellite and automobile

9 118

RS VOCEQVERWIH = | KD VOIcE m — Innovations in Smart City Applications
0 Yl

OPERATOR LAUNCHES 74 — Network Slicing
C 56

OPERATOR [ | OPERATOR
LAUNCHES 1 LAUNCHES 164

GRS 43 | conRes g

Program 3: loT GTI Leveraging Private Networks GTI
Key Projects l(;
« P8 — Business & Service The International Wireless Industry Consortium™
) Leveraging Private 5G Networks for Industrial
* NEW - P10 — MloT Roaming

Internet (loT) and New Vertical Sectors

2018 Summary & Achievements

* GSMA loT Program — Overview, deployment, security Topics Covered:

* MloT Roaming — Architecture, Testing, Industry progress

* Keynote
and Business Impacts

* Service Provider Perspectives
* Deeper dive into the various MloT Use Cases .
* Technology & Policy Enablers
* Vertical Market Perspectives

¢ System Innovation — Use Cases
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e B B2 (Network of Networks) » 7= ¢ §_3% = % % PR 7% PR 7%
(Service of Services) °

GTI

Global TD-TElnitiative:

Understanding Private Networks GW;I_:I

Understanding Private Networks

Local nds ldL 1 Industrial
aaaaa Natorl

Functions

Sensors / Actuators /

Devices

“ Connectivity “

Large Ecosystem Multiple connectivity Multiple ways to
of devices (Fragmented)  Choices (Some control)

handle data (Fragmented)

What's in it for the operators

GTI

I I | Understanding Private Networks

Network Interface Complexity

g;l:] Private Networks — Business model

5G network of networks

ACCESS NETWORK

5G
et . networks

2%, TRANSPORT
WIRELESS/WIRELINE we  NETWORK  socit
-+ Robot

CORE NETWORK
Data centers

cLou
e

Source: Adapted from Ericsson, “5G systems,” www.ericsson.com/

Service Complexity

Do operators manage “Network of Networks” OR “Service of Services'
8] 3. RIL Satish Jamadagni v A % fj 474 &
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GTI Private Networks — Business model GTI Private Networks — Business model

nnnnnnnnnnnnn

(A) At present: (B) New business model 1: (C) New business model 2: (D) New business model 3:
= = e
MNO MNO MNO
: Joint Vertical
MVINO MVINO (L2 venture OEM T
operator
. Vertical or Vertical or Intermediary
om om

Vertical or
OEM

4 4 Expands Embedded Expands Embedded
massively cannectivity massively connectivity
massively connectivity l
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SKyLTE

SkyLTE for Coastal Surveillance and Civil Defence in
Singapore

CommandHQ

Base Station |
\_ atthecoast /

‘Command Center
on substation

SYCARETE M

4

pLTE

Private LTE Solution For Ship Yard in Singapore

Base Station

— == elTESignal

+ Utilizing 1 pLTE base station to cover the whole area (Spectrum 1790-1800MHz).

» Trunking devices connect directly to pLTE network and with future AGV and UAV.

»  GPS docking system, welding machines and sensors devices via CPE (private WiFi) and private NB-IOT.
» Utilizing LTE-U/MultiFire to cover the whole area and support all static cameras

GTI Trial of USV with remote piloting

ok IDATE intatve

Successfully demonstrated remote piloting of
USV in Singapore water over 2 sectors

Will plan to cover the whole northern coast-
line with approximately 15 eNBs

* Will also cover southern coast-line
subsequently and will require another 20
eNBs

Video clip of USV giving high speed chase of
intruder boat

PLTE Voice & Video Call

+ Video call, Voice call & SMS services has been performed successfully inside the vessel and in outdoor

environment where voics, video quality was good.

1]
- gananEn «
B

Voice Call

Video Call Short Messages

S ARETEM Sf<ARETEM
GTI M ARETE M ) . SKYLTE
Benefits of Private LTE Y

Successful Usage in Shipyard

Global TD-TE Intiative

* Successfully completed a big ship building
project using two sectors with proven
efficiency improvement of > 30%

* Will plan to cover the whole shipyard using
approximately 8 sectors in 2019

¢ Customer is also considering deploying in their
second shipyard in a different location in
Singapore

Whizpace Confidential

« Benefits of Private LTE on Unmanned System (US)

» Extended control range (Land, Air, Coastal, Sea Deployment)
» Beyond Visual Line Of Sight (BVLOS) capability

» Swarm Control of Unmanned Systems

» Realtime Surveillance / Monitoring / Response

» Fast Setup (Rapid System)

%l 5. Arete-M PS Tang f§ 37 48 & N %
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- High availability and resiliency

- Low latency, high throughput

- High security for sensitive data

- Advanced QoS features

- Additional coverage and/or capacity

- Additional services, such as MCPTT

AR SG - B RpRRD R - By dFET o 5o

Freng e € Bk p de F 3 en g ¥ & % e e (Private Networks) o

Critical broadband networks

Muu'nnunna ~ & /Pmlhm

Ral, Tronsport
&Logistics

New business opportunities g
forcriticalbroudbz?\dne 'kr:emergmg

Thousands of
private networks

J \
Zi Fraunhofer 1‘} .
”

inte) mru ! ”
i

[ 6. Ericsson Ricardo Queiros f§ $£ 4 & p 7

m Nokia :};, 41 > Private LTE Network fjfa{# Ethernet &2t
(Reliable ~ Secure ~ High capacity) f=WiFi iggL (Wireless ~ Many active
connection per AP) gk & ¥ 3 i > if £ s 1 % 4.0 7 hficix it @A)
Sgde 4 o



- Private LTE — Bringing best of Wi-Fi & Ethernet DNA
Megatrends, challenges and market opportunities . . . . R . .
for vertical massive business critical massive wireless connectivity
Ethernet Private LTE Wi-Fi
Fix flength of cable radius)

Will help embrace today’s megatrends.

] 7 Nokia Yang Peng Private LTE Network i 2t

A K> & Ad & ¥ p o g (Centralized ~ Distributed ~
Autonomous) ¢ {;‘g’ T % ¥ @ % k& PR3 (Network Slicing) - MEC
HESRS ST R RN NSNS R S

- BMW %

B R R FER D eNB/small cell #p2 MEC

B MEC #-f ¥4 1 BMW g £

B i = Mobile Officing - AR/VR Glasses -~ Wireless Video
Surveillance

B ¥72 78 iHr X ad WIFIAP 8 > ¥ 7 3 4 i LTE IR
3*

- SANY=-g#1 &%
B g2 Core ~ RAN ~ MEC ~ 300 Intelligent gateways #% i & % p
IR
B &+ > Nokia ehg i EiE BT & F EF o0 4t i LTE 50
mE 0 T gd MEC A g FpIVeE - #&ik- B Vitual Private
Network & & %% = i * chfgid= % > il £ 2

ECS N
7 7 o
I_‘L
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SANY

BMW MEC sclution 300 intelligent gateways

- The device requires wireless access

=-AI5ies

) MEC
_NTEmed wheh sirame
o

. i

B 8.BMW % SANY % 648 2 3./

Qualcomm #f*t ¢ % % e nig ik i Eﬁh{ AT g PR AR
R B MulteFire 2 248 > Sip P B £k
5G Private Network ~ URLLC -~ TSN -~ Dedicated licensed or
shared/unlicensed spectrum % 4 #f6 e = o 2 ¢ URLLC % 7 A =il
B (T eng e R iE 1 99.9999% 07 LB BT M A R @i o

Designing 5G to meet industrial loT requirements

Private 5G network

for all services

Ultra Refiable Low Latency
Communication (URLLC)

Time Sensitive

Networking (TSN}
Dedicated licensad or
sharediunlicensed spectrum
Ultra-reliable low latency

ST

Ultra reliability using CoMP

Industrial Ethernet using
§i Time Sensitive Networking1

# 9.Yan Li, Qualcomm MulteFire # % & i 43¢ &

11



! GSMA role in Network Slicing

Standards

New Business
mode|

Roaming & @
nteroperabilty

GSMA £ - Bd R EHEFfod % & BRF “Tedi- B
BHER ALY AA 2T FER DR 0 Fl Y Private
Networks (7% & » e 3t i d £ 4] 2 B 4§k o0 Network Slicing #4 & %
e E R ELPRFE o d 3t Network Slicing &7 PR32 3> mE - B A%
BB Lok ey ¥ E RGN 0 Tt GSMA u 5 B AR B
COREES AR ABE I AR ML R EH S e kT
Ferr X FEE S Bo vy 3% 5 Fdad i 2 - GSMA 3

"

—i

\

-
ETTRS
(4
&

'3

Network Slicing # # Virtual Private Network fPR7% % 3-8 & *

il

™

\_H

="
" A
BedEnZ £ & 7 (1) Coverage Everywhere; (2) Capacity On
Demand; (3) Design and Maintenance; (4) Security and Isolation; (5)

Capabilities & Evolution -

. The need for a common language

Finding the “baseline” slices

= Exiracted a multitude of use cases from
the analysis of industry verticals, using
relations with sectorial associations,
interviews and desk research

Influence

i

Policymaking

= Mapped requirements into network
capability requirements and network
services requirements

= NEST created therefore a common
language to describe the technical
features of a slice: generic slice
template

Enable Engage

-'. o Advocacy &
mn messaging

& Verticals &
2ssociafions

= We call a GST with assigned values a
NEtwork Slice Type

! Advantages of a virtual private PS network Slice

Coverage Capacity on demand Design & Maintenance
= Commercial networks = Operators are expected to = Besides the actual mobile
already provide excellent design network slicing as network equipment sites
geographic coverage end to end require electricity, air
conditioning, backhauling,
= Accessto <1 GHz * Orchestration of network = -
and regular checks
spectrum, Fixed Wireless slices can be used to secure
Access, innovation in rural capacity in the commercial = Design of networks serving
areas coverage can be used network on demand remote locations presents
to move towards the 100% many challenges also for
" ’ = Both static and dynamic Y d
coverage required for some el R L well established mobile
use cases (e.g. automotive, operators

public safety)

possible
» Indoor coverage also
presents a challenge

12



H Advantages of a virtual private PS network Slice

Security . Advantages of a virtual private PS network Slice

= Network Slicing will theoretically allow to deploy - . - - Y
a different security model I B T I T B B 2T B A $ R AR A0

= Application level end to end security can be
overlaid to provide additional protection

Capabilities and evolution

Isolation

iprove their capabilies over
s become lower thanks to
= Operators can offer differentiated levels of e
isolation from none to fully dedicated networks * Risk of obsolescence in private networks is
= The higher the isolation, the higher is the Figh
network cost

10. GSMA Michele Zarri fi§ 374 & p %
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P FE gh L A £$ SRR o o i 15 )
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Meterological
sensor ~ Wireless Backhaul ~ Intelligent video survellance ~ LCD display
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