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Evolution of Telecommunication

g From ‘Terminal/Network/Media Convergence’ to ‘Service Convergence’.

m Emerging services: Smart Work, Smart Car, Smart Home, etc.

A
Role . .
Life Solution / 4 *Smart Metering
Business -7 L - .
Fmancgducah(‘)n T éﬁ:—“ 2 | eSmart Work Smart Home
.: Health ; BeE F_?M eSmart Grid
\ Life ! eSmart Car

Search

Service Convergence

Data transfer l
: e \oIP * SolP
Information e « DMB
) Access e °|IPTV * UC
Voice
Conference — V. Media Convergence
Wire/Wireless * 4G
Video Call é . *BcN < IMS <loud Computing
‘ dnternet of Things
*DOCSIS3.0  «FemtocCell

Communication

Network Convergence

«PDA *PMP/Navigation *MID *SolP Phone *Robot

e OnePhone *Smart Phone

Terminal Convergence

Time/Evolution™
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How to make it smart?

q First, machines/devices (even things) need to be connected.

m From ‘Human-centric’ to ‘Machine-centric’ telecommunication era (Af2 S 4!
AITH).
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AlE &4 Examples — Structural Health Monitoring

g Attaching structural health monitoring sensors

mAS, 8¢, BY, ZA2L BHS S

Monitoring an
managemen

e WP
.
[ ——_———
mEEEEEE T
EESESSE D ETm
T T T
e

-

-

Source: NIA, Korea, 2006.
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AlE 5S4 Examples — Agriculture

g Agriculture monitoring and management

m bl olRALI =& A& AI20 tiet @3 2UHE & 2 &S 2t X Mo

Source: NIA, Korea, 2006.
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AlE S4 Examples - Health

qg Proactive and personal health assistance

Bio Monitor Remote Diagnosis e-Calory meter
Pervasive : Gather health Proactive : Provide personal Optimal : Show food calory
data with ubiquitous sensors. ized health information with Augmented Reality (AR)
proactively. technology.
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AlE S4 Examples - Travel

g Tour assistance with Augmented Reality (AR) technology

L e 4

Place Finder e-Lonely Planet Voice Concierge
Proactive and optimal: Pervasive : Travel guide with Proactive and optimal :
Suggest directions based on Provide optimal information

AR technology. based on user’s habits and

real time data gathered from

surroundings.
clleh kt 10 KNOM Tutorial 2011
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AlE &4 Examples — Child Caring

g Child caring via real-time monitoring

 Surveillan
Gadget

Safety Buddy Intelligent Map School Report

Optimal : Wearable, gadget

tvpe Sensors Pervasive : Track kids with Pervasive : Locate and
Iglr%active - Detect danger always-connected wearable monitor kids if the kids are in
based on the status of activity ~9adgets. school.

and emotion.
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g Device/H 4
m Transducer (&l A, actuator) '= &, NFC/RFID tag/reader, Embedded device,
Smart device, U=, PDA s &af&e &= = L= 0102 Sl Jtsset LBt A
g 75 Access UIERA Jl=
m Wireless Sensor Network (WSN) S WPAN J|=

w ZigBee, 6LOWPAN, Z-Wave

m WLAN J|=

w IEEE 802.11 a/b/g/n
w  WiFi Mesh — @122} J|8t S MBIALZ 0|Eot)|IF HH=2 &8 2=

m OlsS4 HERA
w 2G, WCDMA, WiBro, LTE s 24& S4 JIBt 24 HERK A
w Wide-Area Ubiquitous Network (WAUN) by NTT S dlA &8 24 UWERA
g MdlA elzet
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M2M 2| S&

g WSNZ2| St
m ZigBee & WPAN J|= 1} WiFi S WLAN S2| Ad-hoc 24 A Ml A J|=2] SHA
w Mobility, end-to-end S4!, QoS, Inter-operability Hdd =
w SFLEAE SM BHE =1t S AE Al EF AFER, Il 248

| Ot=.

A O
T AN

rir

q 7548 sS4 o2t I AlZ S8 AdlA
m M2M (Machine to Machine) communication Al H| A AICHE| & i

m WPAN 2210l %5tE deviceS0ll T8t S4l 222 S4l AFRXIS S4l UIESHT
OIT 2ol MH|A HH LR 48

m =2 Cellular J|B8t Ol sS A AFE A= 0] dewce/machlneEOﬂ CHst GIOIE S4l A
HAS MZ2 blue ocean AI&CZ BEHA =10 U= 0|8
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M2M Positioning

g M2M 9| (3GPP/ETSI)

m A0 A& It 2e(Ee = A JHg) &0l A Machine/Device 2HHl & 0
L= S

m S8/Z & S& S At Atg 2H0l &8 S 41 (H2H)0] 0Lt & &S M2l st
2= HAE 2/0/. (Machine-to-Human, Human-to-MachineS X&)

Communications
(Data Networks)
(Vai€e Networks)
olleh kt y
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g U2 200l IT) =2 B &Eotdde Alee IAHAZ22H HS U 2HA8F &=+a
O RS2 SHAE A ZH2LE O M M2M2| EdstE =R Al =ik DI
Market Description Applications
» Abnormal situation detection * Surveillance
Securit .
y * Homeland/industry security * Alert
* Remote collect data on flow rate, * AMR
Energy pressure, temperature (Automatic Meter Reading)
* Tracking * Fleet Management
Transport » Telematics services * Toll payment
*ITS * Emergency alerts
* Monetics * E-payment
Commerce .
* Virtual wallet solution
» Adapted insurance rate * “Pay as you drive”
Automotive

* Telematics services

* Remote diagnostic

Home Automation

* Remote Monitoring , Managing

* Surveillance

* Energy Management

Healthcare

slieh kt

« Patients monitoring, Curing
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* Blood pressure check
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CHH S M2M AR & Y

g M2M &H 2 B2G E£= B2B =4a 2] eEfs)], B2CJt Edol= &Mt

J
0l B2BE HOIME 82012 Al HHE HUA 28E 2oz Ngg.

Transition |
SAH L LABEAIEUNMN =EHH
0= | -B2C ANHIA =& ;

- Ch==2 (8ol D Y
« NHIAANE X =

=2 x|

- 2006 2009 2012 2015 2018 2025+

Source : Yankee Group, 2007
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M2M A& & &

q SA&lAtE &l M2M AIE &l & 013
s &l =<

m 200943 cellular J18t M2M Al &2 <
11.2 billion EUR(17X)& 3& 8840t
cellular 20| AIE&

m &8 AIE2 1billion EUR(1.52)0|
H 29HCHHe] 9l 2=0| AIESE

m =S4 A2 2 billion EUR

m M 78 S4AtS] 281 GIOIH &
9| 4%°9°! 4.3 billion EURZ & &

m 2013E =2 2009 0ll Hioi <F 2.581 &I &

ol It &
m HluwW&E 22 ARPUN & 2+06t1], M2M
AMELl EH2! high life time & churn

rate Z2S Floll AE NS0 H=4.
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1. World M2M market, 2009~2013 (million EUR)
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q =4&4¢e At 222 &0 J[g 2 Oloh 2 AH D =&
m SARH EFE0 020K 21 THE AFE X &
m SE=0EZ HE, SHE, SESES=FE0| d0lotH =2&4 Its
m S&AlE &850 215, 0= 52| Managed network AUl £ 9| ==
m S8=0FE MBIA (vertical market) & JHE ALY &I EH
% Cellular M2M supply chain
u 2 So = sz ss
KIZE A KIZE AL A=A & A EC
8 Qualcomn 8§ Sierra Wireless§ IBM 8 Orange 8 Sensor Logic§ Fleet mgnt
§ Ericsson § Telit § GE §Vodafone  §Jasper § Utility
8§ Cinterion 8 Meter cos 8 Verizon 8 nPhase 8 Healthcare

§ Vending §NTT
machine cos §AT&T

clleh kt 19 K NOM Tutorial 2011



()

X0
ulr

KO

F

M2M Al

ANESZ 24

2ot Telcot n22 A Ed

|8dd ARPUE= 2 AIEH AH

Sd/Ul0Ie JtE A2l ARPU

L|5
T
U
RM 8
=
IO D
— QO
oS
Al <
~ 0l
ol S
-—
N =
M =
%&5
S 1l
aam._
o O

O
— &
ol
I g

>

i

=
=

m &0
m &=3
m

10

ol

2110

ao

o
Ell

UI0

H
o

H0

=

o)
N
IH0
[0

o0

0

A= M2MmOll thet SSMHE X2l Al

m

oln

0lJ
040
010

o]
I
-

HA= OFS

0

ASd M2M 282 HIE=HMIE HE SS0l T

m

X0
in

<J

0l
HH

I
)

o]

-
1o

i

00

-0

Al

ctOIHAl 2

m

KNOM Tutorial 2011

20

slieh kt



M2M 7 R4

g M2M2l end-to-end 1A & HEHMOl 24 R4
m Machine : ZAl.H0HE a2 HEE =&ol= &X

Controller: 852 828 MY ZZ&EZ FAOZ HaEt
=4 Module : 222 22| 2H J|s
Network : OI0IEHHE S0t HL =2 EE2AIAE0 SWI| fIof A& = = i
Ol HERA

w Security, ZZ2&EZ B2 QOS, (S&)IP =A20H S2 HERIA MEIAE HE
Middleware (Platform):

w A2 JIAZ 1B 2He SA, HAA HE, 21, B2 et SAl, 23 M B8 K
cl

m Applications: Al2f3t QIEHHIOIAE NS

f . —Controller* 3
Ll

SHY

fU

S 3 3

3

M2M GW M2M 23S

i
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I

Application Enablement ‘

- : |
| Service/ e 3|

Service Context- Device ]
M2M Platform Enablement awareness management

B AR ——— 2ok EW

Data Gathering/Processing

| Lonnectivity
,,"“
_ GW
Device (\- x‘:. -
L ~I2M Arge,
'K_;If:ulemurk'-_,_ Y
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- Establish good relationship with M2M business
partners to build value chains for M2M.

M2M Ecosystem - Unified platform for fragmented, vertical M2M
markets.

- Killer M2M applications?
- M2M devices

- Low-cost, low-powered, small size devices
- Remote maintenance/provisioning/activation

Wireless/Wired networks

for tens of billions - Networking _
of M2M devices - Accommodate large numbers of M2M devices

- QoS, Mobility, Security
- Numbering, identification

- Scope of standardization
- Which areas need to be standardized?

Extend Market

and reduce CAPEX/OPEX - Standardizing Organizations

- Harmonization among standard organizations: ETSI, 3GPP,
IETF, ITU, and ISO/IEC JTCL1.
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ETSI TC M2M

g ETSITC M2MZ C&st HAIA HERD 2
SAS2z FOH M2M AHIAE =)

User Interface to Application
e.g. Web portal Interface
(usage monitoring, use

.

Network and :
Applications domain
based on existing |
standards 3GPP,
TISPAN, IETF... ‘

L _ _ _ M2MCare /

M2M Device Domain
based on existing
standards and
technologies, e.g.
DLMS, CEN. CENELEC,
PLT, Zigbee, M-Bus, .

KNX, etc

Source : ETSI TC M2M
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OMA DM/BBF TR-069%2+ ETSI M2M

q ETSI M2M Reference Architecture@t OMA-DM/TR-069 Integration 0|
m OMA (Open Mobile Alliance) DM (Device Management), BBF (Broadband Forum)

M2M Applications

Communi cation modul es

A
M2M Device/Gateway mia
M2M Service Capabilitiesy
M2M Applications
SC1
X
dla SC8 I SC2
A
M2M Service
SC7
function SC3
D/GREM
DM-1 NREM
DM |« » DM SC4
Client |, DM-2 .| Server
mld
< » SC5
Core Network Connection

Core Network A Core Network B

Source : ETSI TC M2M

GREM - mgmt obj H|0|E =%, NREMO| mgmtObj resource i/

NREM - created mgmtObj resource0]] LSt RESTfull access =41 & DMAEX} 2 H3t,

slieh kt

DMEzo|AELQI DMEXE $HSI=F DMAMHE .
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OMA DM/BBF TR-069%2 ETSI M2M

g ETSI M2M interworking with OMA DM and BBF TR-069 example: Status of “etsiMemory” of a
device

g A READ request from a M2M Application on the etsiBattery resource will trigger:
g Inthe OMA case, a Get OMA-DM command
q Inthe BBF-TR069 case, a GetParameterValues RPC method.

— <x> '} Descriprion? |
H DisgMonbava F—8ME7 ]
/ésiMemory _I s
»attribute” ]
( ramAvailable ] _Fir.nrlg-!wtj.un1 19 ]
— StorageExt Total? ]
_|"ii-':',[£'j""""" j
ramT otal
: <X Cevicalnfo

MemoryStatue

.~ Free ) orial 2011

Source : ETSI TC M2M
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3GPP for M2M

g 3GPP= GSM/UMTS WE WA M2M E 4l

MTC Liser
= E0IotH NEE == 32 & AF HE o] [ |
I Senvice Logic I
XA X| GH ! Componants |
g T o I I
: AFFET Sarvar !
m MTC: Machine Type Communications | Generic Service Layer AP |
m 2008 SAJ|E SV HEES AR O S '
m 2009~2010E 0l Z X Release 9, 100l Ct
5t M2MS 98t el X3
m 20114: TS 22.368, TR 23.888 = E &3t &Y

=<

=) JISPP MTS Service Abstraction Layer
w TS 22.368 (NIMTC): stage 122 =2 ﬁmsmsmm Twrosh
w TR 23.888 (SIMTC): stage 2 &HHJt LHE M| pew| - -
3Z release 11 Bt Ol &

o 3GFF HPLM
m 3GPP M2M HZ=3t O0lF/F=

w Low/No Mobility

w HEE AH|, Bol/ L eNB, RNG or BSC

e MTC
Small data transmission ‘%ﬁ u
Device Triggering Device

O 018D 2 AB/nE Source : 3GPP

o

JGFP VPLMN

=

=

=
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@SA1- M2M Study Report- 3GPP TR 22.868 V8.0.0 (2007-
03) Rel. 8

SAl- @SA1- MTC Service Requirements- 3GPP TS 22.368 V11.3.1
Services (2011-09) Rel. 11

SAZS @SA2- System Improvements for MTC- 3GPP TR 23.888
V1.5.0 (2011-10) Rel. 11

Architect
SA3-
Security @ New TS on Architecture Enhancements for MTC

@SA3- M2M Security Aspects for Remote Provisioning and
Subscription Change- 3GPP TR 33.812 V9.2.0 (2010-06) Rel.
9

3GPP WGs Spec / Requirement Description

Finalized

Finalized

Ongoing

Finalized

3GPP SIMTC Release 11 Prioritization work

MTCsp, MTCsms interface completion, adding functional entities to stage 2 specs

Addressing

Identifiers

MSISDN-less operation + PS Only

Device Trigger On-line

olleh kt 28
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3GPP for M2M

UE a==d
for MTC

olleh kt
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MMIE

TTY
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o

M

COF - prmmmmemmm e + ””””” oTF |
Ff |
HLRHES oo + fffffffff .
Gi5h |
SIP/AMS AS e '
[ o1 o] N B s————— + ,,,,,,,,, | |
| ONE
ISC 3 '
sMG — | s arcotome comata
SMS5-5C |- -~ __ } 777777 e L B e N C L e P = H W]
CES |
CHG } CEBE '
dewica |
Matwerk-Raquasted POF Cortext requast trigger . MTC
-
} ‘ Senar
|
FOP/FOM connaction  Gn ‘ ' T wapiratar
Status (Rad us'Diamater) MTSsp | E— aF \
=]
GiiEGI MIT G- IVWF |
SEEMS Foraard over pra-sstakblis-ad ;:rtI;tDT '
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‘ capakility
‘ [
ﬁJ Gi'SGi |
P —— | '
pra-astabliskad er new FOPY GBS |
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Houncay

L.zer plare

MTC-IWF (Inter-Working Function) 2 Interfaces
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GSMA Embedded Mobile Project

g M
m GSMA (GSM Association)= Embedded Mobile Project (EMP) =&

w 20084 11& Launch

w 201149 28 GSMA Embedded Mobile Guidelines. Rel 2.0 Hif &£

q =4
m EMZ2 S8t 24t &Y market &0 £ EM eco-system 2=
m EM device & £F 4 Jl= X2
m EM 722 Xl & 2 simple network & =g
q 201048 &=
KT

Sponsors

Participating MNOs

AT&T, KT, NTT DoCoMo, Orange, Rogers Wireless, SMART Communications
, Telefonica/O2, Telecom lItalia, T-Mobile, Telenor, Vodafone, Verizon

Technology Providers

Cinterion, Ericsson, Gemalto, Huawei, Intel, LG, Qualcomm, Morpho, Motorol
a, Nokia Siemens Networks (NSN), Samsung, Sierra Wireless, ST-Ericsson

Specialist M2M Service Providers

Jasper Wireless, TMNG Global, Telenor Connexion
KNOM Tutorial 2011
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GSMA Embedded Mobile Project

g 20113 Embedded SIM Initiative =&
=

[
QM2 QMG BE

m M2MOIl A embedded SIMO{l CH St Ol Al T2NME =X S
g GSMA Global Mobile Award Al 4}
m M2M 2E M= SHME HACE I, )12 SO J|ZOZ best Y MF X
&I
m CH& 3 At

w Telit, Qualcomm, Sierra Wireless,

Cinterion S

g 2011 Mobile World Congress (MWC)
&0
m 201149 2& 142, AH QI Hi=2& 2Lt
m KT= AT&T st &)
Embedded Mobile House0ll M2M 2t&d
Jlz= & Al
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GSMA Embedded Mobile Project

g 2011/2012 & H=: 401 Work Stream0fl &=

m Health, Automotive, Utility, Consumer Electronics (Education &)

GSMA Strategy Committee

Programme Leadership Group
AT&T, KT, Telenor, Vodafone

Operational Leadership Group

AT&T, Mobilkom Austria, Orange, NTT DoCoMo, Softbank,, Telenor, Vodafone, KT

ATET, Orange KT, Orange, Telenor, Mobilkom Austria, \odafone, ATAT, KT,
Telenor Vodafone Telenor, Vodafone Softbank
GSMA GSMA GSMA GSMA

W ting Grotp Working Group Working Group Working Group
b MNOs MNOs MNOs

Associate Associate Associate Associate
Members Members Members Members

Source : GSMA
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GSMA Embedded SIM Project

g Embedded SIM (eSIM &= eUICC)
m Z2° UICCe &2l M2M E X0l DH O E=0| 258 USIMS Z5tH FA2=2 JHel/6
ANISEAHE s K&
m 20118 =FH =3 =2 AIAE0 eSIM2 2 & M2M X2 HHe/E=/=S0 et X2 ¢
tE JtME A2=2 HlaE

m GSMA -2 ETSI TC SCP, 3GPP S0l Al SM (Subscription Manager)

Subscription Manager

< «f“““‘ 2
1 IS S 4

oIn
FH
[
ol
=
>
0
x

¥ ;‘;; £ E i 2 Nevr MNG
g = new
: aperational
e | profiles SM

L WY wwg
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KTE| M2M AtE

Te 24 UESRZ It Z Chest M2M &t 200 WER A el 2 et MS XKL,
S=8 MSA, MElA HSUZ2A M2M AL E FEASE

0
o

OH

AE D A3 7|9 ] A E F-AFE A8
- KT MOS

e 7|4#A, ITS Fof

e U-City AFY

e 28F ol % eventd M2M ALY FH
- 3 A7 A%

- A} FAA EFHA (DA 94, 35 9H)
- FA RS o] @ o] ShYAH| A

e Y&F tolH AF 539 M2M A FX
- BMS/BIS
- DID(Digital information Display)
- CCTV
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KT MOS MH|A
q KTo HpAes &2, DHAL0 Xl TLe I E HWERIZ HBotK, 3652 A AIZH 2tXl
, HEE MHIAE HE0t= ON/OFF Line 28 Al =2 RAI22] MUlA
m MOS (Maintenance, Monitoring and Management Operating System) : A& 2 =Xl 22| &S24

--P — e

: J/ e KT MOS . L;E!h
SYBHME
F B = ; < Anywhere
Anytime
Sensing
tracking

Monit
actuating

Anything
"‘\“ § AnyDevice { i
S

i,

35
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KT U-City AtSS

- KTQ| U-City At 2 OJefd EA| 52 2Isl HE M 7|=2 S50 X|#Hdl= AHL =
RFID, USN, WSN §2| Z+ & M2M #& 7|s2 ZIEE T A| M &3S M3
- KT U-City AMH|A mE2 ofgf O gle| 107§ F A{H|A ol /M=,

Iy

U-Housing Life

U-Security/Prevention

U-Education
= = W :\ |_. =i .
U-Culture/Tour Jr=

U-Administration
U-Biz U-Health/Welfare

olleh kt
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KT U-City 0f: 21 & ST ot & A2t 2LIEHE

0 U=

iy
R3/2N MY

'u-Pole

 #1
A

U-Pole/USN7|tF = 27| A| D2 2| A|AE
A

=
- &3k /St Y 2L EHF

KNOM Tutorial 2011

olleh kt



KT U-City 0l: QIS E2-0H 2LIHE

yul

U-Pole/USNZ|8F E 27|l A|M S 22| A|AE

SERLH AL EY
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TDMS

g TDMS (Tele-Diagnosis and Management System)
m DPF(Diesel Particulate Filter) J| 8t &4 & =&

m g TSN}
« MMADEN ~ T
h._;-. . BOIEIaIgs a4 | WCDMA M

- SHEEHA

-BAR= 8T Sd AE D HIOE $Y
- B IE =4 3 RN NG AT

Aoosu iy e o8
HAAAE P& 7_

AN R
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Smart Grid
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Connected Car
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Car

§ Security § Navigation
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Service
IPTV § Car Management *LBS
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location helper. *Mobile IPTV (or VOD)

8 Internet Access 8 Portal

8 WiFiinside a car » News, Audio services
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BIS/BMS
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