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Non-backward compatibility with legacy LTE

Low Power Wide Area (LPWA) /

NB-IoT should support 3 different modes of operation “.“‘.““.“ )‘.‘..‘
v’ Stand-alone operation .
v Guard-band operation

v In-band operation Guard-band
Only FDD feature is supported in Rel-13 /
Only static application model is supported in Rel-13 n )n
Half duplex FDD :
3GPP NB-IoT UE Category

v 180 kHz bandwidth
v DL Max TBS = 680 bits (Peak data rate = 226 kbps) |n-ba|‘|d

v UL Max TBS = 1000 bits (Peak data rate = 250 kbps) ‘m
Only normal CP is supported .

82 HI MH| A

H{E{2|

LIERPY

“NB-loT"= LTEY2 0| 25}0{

gt XIS MATH
Electronics and Telecommunications
Research Institute

08



A
7|&

7| &ty 99

'8

71E7|=

0

oA

527

EE R

Ju

™
EZ
oh

40 1@
of

- BIBS] o) A8 o2 B Ta|et AH{2IK| 22
. HEo| £XFH|S Y WOl Ba| g Ta

- HOMY EF O

+ H2 40| ZIXI0| O3t Ll A £8 U JjE £ 2
. S ANIIE QYN0 ot N B3

ETRRI

—

7|& 7|& CjH] MH| & 182 loT

gt HAS AT H
Electronics and Telecommunications
Research Institute

%ﬂﬂ%#%

HEYZ 7502 CieFst oT MH|A TH 7Hs

09



7|23 =(TRL)

TRL 6CHA|

ETRRI

Pilot TH| A|ZHE
M| "ot

Pilot CH7| A|ZHE
ds 47t

AHIZ HIZ/
‘8587t

HFA ol
SE/NAY M5}

418 2x{o] ojo|c|oj/
=5 5 i ¥

gt HAS AT H

Electronics and Telecommunications

Research Institute

AZHEe| ME['Y 87t
A 2EEFR7IH0M ‘45 HS0| o|R0X|= THA|

B84 Dt TfUZE ol ARHE MIE L 87t

| AI%}E (Prototype) H|Zt 3 G5 E7t

CEPVECT]
BH‘d 8Ly S nE{SHX| a1, 28 AIRES 7l~7) 0|22 i

Y Aol RE/ALH 4S5 o7t 2= E THA|

483tE 93t QLTS S

e
neE -4
=
>
n9!
=
:
S I-I:I
-III lo
OfH rio
'—° oH
N2
o2
mx N
é r
H1 ox
2 ojr
IUIO o
FLAN
I ol
Ot [t
L
Moo
=
=1r
rn
-

& 5X_9| ofo|c|of, §5 S 7H'E BH

HabH| B S 7|=] = THA|

10



L

40
12

goay TR e

« 3GPP Rel-13 & X|&l NB-IoT Et2t D E J|=
- NB-IoT CHat B E H2/aMEAM
- NB-loT Gt B §sE24M 8 23458/ 084+H AEY0|H 2
- NB-IoT T2 Layer 1 MEA|AH MHAH A
- NB-IoT Et2F 2 E! Interface A HA
- NB-IoT T2t B2 &l Register Map A& A
- NB-IoT Tttt & 7525 dHM(G3S)
- NB-IoT Et2 D El J|52E MA RTL ZEU4ZS)
- NB-IoT CHt 2 & 7|52& X0l C ZE(QLS)

NB-IoT EH2F @ ol gl
* 3GPPRel-13 & X| & NB-loT LY Z2EZ & —". AZERO 7|&
1 T EZ AH

- NB-IoT CHZ
[m]

- NB-IoT CHE Layer 2 7%%% *e*%“1(33.§-)
[m]

- NB-loT Chat ZSWCIZEBD)
- NB-loT T Layer 3 7| s =5 dEM“43)
- NB-IoT Tt Layer 3 Z2EZE SW C AE(43)

CONA A AN L AEEA
- NB-IoT A|AE HAH M
- NB-IoT A|AHE!I A A KA
- NB-IoT A|AE!I A& ZDFA
* NB-loT CHZt B & Ol T2 EE [PR(EF) S4HAIH

gt XIS MATH 11
Electronics and Telecommunications
Research Institute



7= 21

wjr

g0

——

wjr

1of
7

——

wjr

(HS7H)

Khu

il

70
=30
1of

<d
ar
80
<
Kk

@

oju

Af

10-2016-0043482

1

(HS7H)

Khu

Af

10-2016-0104304

2

(BIS7H)

|

of!
fh

10-2016-0105919

3

(BIS7H)

|

of!
K

10-2016-0100909

4

(BI=7H)

|

of!
K

10-2016-0100911

5

(HIS7H)

|

of!
K

NB-loT

10-2016-0110780

6

(HIS7H)

|

of!
K

2t

10-2016-0113628

7

(HIS7H)

|

of
KHu

10-2016-0147705

8

(HIS7H)

|

of
KHu

10-2017-0018942

9

(HIS7H)

|

of
KHu

flo[2 e &’ S ZA

A

10-2017-0096249  C|H}O]

10

(Bl =7H)

|

ofl
Khu

10-2017-0009904

11

(Bl =7H)

|

of!
Khu

2= 7|Ee| loT

10-2017-0009903

12

12

(-]
T HASHATLHE
Electronics and Telecommunications
Research Institute

gt

S

ETIRRI



lesd

AM 7|2 S » [oT HEQIR 23S0 AH-O| o &t k| = 7|&2 3| SigFox2t LoRa, LTE-MZ NB-loT 52 52 = Us

oo /& &= » O ZOHME EF| KTt LGU+7t A8 3t5 NBloT= SKEIY|Z0| L5t QU= LoRalt 7+ X|got Z7H0|
NB-loT H3% 74 Hey O MEl= 7=

a® » ZtZH0| 7|= 0| ZXte| HEHHO Z ME H|wk|1D QoL AFEAM A ME7HE2| 42 HERAS| SZO0|Lt

i’\iﬂ AHEZ|X|, O] ArRAte| i FSHO|A NBloTe| 2M|E A= Fo= o|HE RIS

= NB-IoTQ| 7}&t Zt2ist 243 7|20l LoRa= HH{2|X| 11km, EAIZE10kbpsE 900MHz I CHS M
UOLE, AH 7= X2l SemtechZ| H|Z=o HAITHS AFESHOF St H|HS LYo = HEYI T} Cia =0t
HMSIChH= CEHEO| AZ

= SigFox= 2| X| 13km, A& 100bpsE LoRaet ZH2 900MHz FIif4: TS A1 Qlom, M M| A| 7002t
7 2 =20l 2X|H A H0] A Z=oh A=

* NBIOT7} S8| £ ghe 0|24 AB0IEUI0| FEA 12

+ ASOIEUS 37 HAD WE M5 BCfs 23 HER| XS5 AR, % HEAD S MHIS Mol
A 90| IoT SHALO| HHOIBIS S 1S o) 8 i 9IS

« NBIOTE KT2{ HrfQ) 7|52 ABOIEUO0| QI 7|S2 7t Ehm 9on] Hy|, 7kA, 222 9 9%
3% 5 71 AIZH S0 §1742] ALBZ AR TO[E S441 5 1 B8 MO 2 57| 12

NB-IoT = KT NBIoT7|EH EB|7HS 2H23H Q0 wOIRt CHAH SIX|7|8 OFF MHIAZ RZSkD YO, LG Uk
Al A IoT AKX, IoT 22|, =CCTV, 4= HIS71™ & 748 Home IoT H|E1f Smart Plant2t2 Z252M, Smart
<8 MH|= City % NBIOTRIZ! 22 M2 Sofl AR S20| 8HX1S 7jsta 92

= SO A= AZQIE{LIO) CHEE BHAIO| &1 E=O| X{O|LEZHIYUL 2017 S}Et7|0f] NB-IoT A2312 FH
B g Z0|0, AT&(T, T-Mobile, 2CHE SA| NB-IoT EX} A2l S ehEst

B d + XO|LIEZ L 2490| U AMO| SlArt 2FI 20171 92| 7P 4= O|E{7|0) NBIoTS X483
V.= ADE0|E| A AES = oist 72l

= 2220174 4E710f NB-loT O S 2 &S o XE= MEO|Z 0t waxet
I = Q= ATEHSL 20174 3tHE7| 0|Z NBIOT 7|HHO| ADIE ZkF MH|AS ZA|SHs S 2017HS A2
CIEH o= OI5 IoT7} 22 H&= 0|8 A= 7|CH&E

E T RI B2 HRIEAH Y 13
Electronics and Telecommunications
Research Institute




HELADH

9
o
I
=1
N
>
>
=
rig
M
>
ot
ra
il

« 57t FT5H= 100 ICT Y7 | =0 449 HE, KNS ICATEE, X|sg 2ZEQ 0], AF=QlHY, HHO[HS
HI X510 IoTE £TIA|7|7] {1t 5G 0| F&417| =1t ADLEH ESA 7} M7

|
SR
i Z}

/ ighzict *
BM &= & Atgisl EE X loT A1) 33 Zst
| i MU A0} S 1 T
: oT HBUEHI 7S
waw MR HEMR oo seise s us
% loT HEEHH gA/—E o“'-:'xl MR | maisur. DO M3
U MH|A DS o
' " orugo Q a HE 20 EFs N30
Y Jtxiarss . " 5
; (Epel | STES £ loT &8 - =t 7| 35t
| Y |
| ---‘ !mg Lm
SIS AA
ot gl 2l 7 |ut2ra} Eﬁ TP S % GIOJEIO}R 27
I2{0[HHA|
Al /o loT SAMIIE|/ASHE] 715 25t

sey 0 4 XS uE

$HRIEA AR 14
;I;c;::::lsn:&du':zlemmmun ications



o 1K} A% : ADIE D|E{&/E & AOIEZ|E
I

NB-IoT & & IoT 4t

ADIE E/AOIEDR|E

ADIE ME7}X .

. ADIE HOHEX| -

. An'-E City .
X9 AZAMI)

0 > my riok
B oo i oy
< oz Im fo
or =

i i

Lab A7)

F: A0E /2L E Y & AO0LE 9| 72/A 270

Automotive

Smart Metering

Fleet Manag! Smart Grid

Insurance Indus. Equipment

Toll Collect Public Infrastruct.

> 0R
ko
I
m
o

|2 2LET
H
H

PO O

Sales & Payment
Distrib. Enterprise
Mobile computing

Surveillance

r-Y-)

Home Security
Home Automation
Health Diagnosis

Wearables

EETED

gt HAS AT H
Electronics and Telecommunications
Research Institute



Lab 274 VEEY/|

g
HI
M

ADLE E ABSE

2015|ﬂ EHIZ" ﬁI:II'E % *Ig'ﬂ'EE 57591 =EI-E'| 'FI"EOID:I, Efgﬂ 14%’4 *é'%," X EX: ZAT|YH, AOLESH| =LA,
ZA7|U7|22 =T, 2016-2018, 2015.
St0] 2019 0f= 1,1159] EHa{0f 0] = M

A0LE E MA MERE2 A0E & FL MERR2

1200 1,115 25.0 23.4
1,000
1000 20.0
821
800
690 15.0
575 o _
600 a ol
ar 10.0 K'{
400 - oF
o 5.0 i
200 ud
0 0.0

201544 20164 2017'4 201814 2019'4 2015' 4 20168 20178 2018 2019

2019 20141 2019+
11159 e 10z 4ol e Y 23% 48 2 \

gt HAS AT H 16
;I;c;::::lsn:&du':zlemmmun ications



2AZH HHAF BEHS MU AAMD) Al 5

MA AMI A| &3 2= 2016k 2F 136 =He{, 20201 0j|= 2509 S 2 X BN BA7|H, LRI MY, E47|YI|EREY,
2017-2019,, 2016. X+
2016'A CHH| 2F 1.8H) F7} A= of &

AMI A AE A2

300

250
220 214
200 183
159 _,_
0}
150 o)
3r
100 .
oF
50 o
0
201644 201744 20184 201944 202044

202044
2509 Tt

Hol2A AMIE E3)

gt HAS AT H 17
;I;c;::::lsn:&du':zlecnmmun ications



oL AOIE 8717 A|E2 2 ddd 27.8% HAESH ‘15 &F 3x /- 193 oF
b

90,000
80,000
70,000
60,000

50,000

35,294
40,000 30,690

58,001

30,000
20,000

10,000 3,55
0 | —

4,083

2015 201644

3’520 9,790

BADEE S/t EEENO[M

=

2016
1362 2

S4 Y EYIL HAEO R

&, ADESH| =LA,

5| H
H'o
ZAT|U7| &R EM, 2017-2019, 2016. K7L

81,853
77,374

70,340

29,562

20173 201844 201944

HAOE SAIRZIE] ®WADE J2lE  BEAODETV& SAEHQIHE

20204
2504 =y

NB-IoT Y EQ|3

E T R ﬂaﬁxr%ﬂﬁ?%
Electronics and Telecommunications
Research Institute

18



ri
o
Hr

Lab 274 IlEL

A0IE HED| AZSS

E2| MAAIE 2= 0E 6.8% 42610 2018 2,461 EH2{Q|

X &K : MarketsandMarkets Analysis, 2013.

A= IE{Y 7| &
BHH 71X E dE2 S

AOIEHED] NAAME A2 AOIETED] OLA O A|E 712

rE

20144 20154 20164 20174 20184
20144 20154 2016 2017 20184

Hl=Ya} ICT E&to] Hit

AOtEBER| 7 MY 9I7|0 ENpRE £

19

E T R ﬂaﬁxi%ﬂﬁ?%
Electronics and Telecommunications
Research Institute



Al

=St
o o

EE B
A2 &

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

20144

Mol Matofl et shskd 5
BL|E{2 A|AEIO| QAL

2t

[

20154

MESHY 2H4HE Be|e + A= X K EA7|H, o X|/S A A,
i I SA7|Y7|e2EH, 2016-2018, 2015.
MY SOE A= o4&

3 2UHY U MY NN Ot WY

8,733 10,000
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

20164 20174 201844 20194 20204

- 2K RERINYE) -8R ERINY)

E T R ﬂaﬁxr%ﬂﬁ?%
Electronics and Telecommunications
Research Institute

20



9
o
I
=1
N
>
>
=
rig
M
>
ot
ra
il

HELARY

of 2A0| MSE|HAM IoT 7|&80|  x=x: 2798 our/zzirs,

xS E ol2] ol dsl 2fE + A= S
e Fa7|Y7|22EH, 2016-2018, 2015.
5|

AL
= =
HEE Mo BUE D A0| FHE D Y 4

M etxs CHH| AR U A A2

45,000

500
40,000 39,710 447
35,000 400
30,000
o P
25,000 T 300 — ;r
20,000 21 o
T 200 o
15,000 ) &
S_F
10,000 5 100
5,000
0 0

20164

gt HAS AT H 21
;I;c;::::lsn:&du':zlecnmmun ications



Lab 274 IlEL

E 2

—_ |_—|

o, AZE O 3 £24 3ol
Moz Aol

17.1% =22 AHME

ox|&tT

YTz S| mj{Ct Hat Sof et
o

] -2l AIE 2

XEN: 27|98,

30,000

25,000

20,000

15,000

10,000

5,000

EERTTES

13,616

3,100

2016'4

T2At=59|

20174

AEE

18,252

15,910
3,200 3,400

20184

msfQ WLy

21,352

I =

20194

25,047

I B

20204

%E

)\| AHI
2016 2018, 2015.

(EFR

MH|A 0] D2} ZhAoh Az Roj WX| s

ETRRI

Research Institute

gt HAS AT H

Electronics and Telecommuni

ications

IoT

28 QAT MH|A S

|
z1%

22



Al

AFEOIRt S

o

I ARl - - C}OF ool Ol ©9 1T M
o HZ|A AKX : NB-IoT Tt @l Sl S22 az 3 dA|
dig|A AM #1 Hg|A AHA| #2
7| _CHEXE x| Sk 7| CH £ X} A S
: » HE|O|C|of/S 4l AlEe| Crtst ofEa|FH o] HZo : ' MCUZ! A7 9 7jS =20z golstn o =2
oI QS sHAl XxI Ol = Q3 El} 22 Mo Hiq _ o
wyga  omg i ooo od e Jofl.ff = = E“L.,'. 7,"fﬁ " ofsEMEN  AY [ WMIPHXZo| MLE|D Yom, A WA L XIS
‘fg"ll:oﬁﬂ :;f;tl:::lﬂgi delstn on, LBS I SZHEA X} 2OI2 G XA =
=2 X = =  SEEEEER-----:coo0000000000000000000505a5a000a000003000000560950505000036000036005005669595080000360000AEE00005
. ¢ R AIYS HEN HXEE, 34, S8 Y SATH] ASAE LM W2I|U2 R A2 GERHIASE
A4 X|0 O|M: . = = o
| 1(q| olf;ii!) 9 2801 | mzsIgoz szl BRIA O MER AN, FOHES otolojlof ASH ¢ XIE AT HTAWER EOPTX| AT LS =T
T 2l IC, ZCZHE|0|C|of IC HZ0| ZHS 22 UL o XHEAE =M AT XU B2
s EElDICiojoh S 41 23 Bl chet ofjE2| A0l o AYe BHIAG WM Ra| A, HZE U By
el ™ 0| Zgsty Ao 10 2est EYH S2M9| 7Y P ELILE HEA Al = =3oz 81 9 om, XML SRAM, DRAM,
....................... HEBMES FHO2NZANS PSRAM £ 7j4Z3 =
R0 AS LS MCU TPO] T MOU LIS 28 &1 | | ooverrmeessmmsmoossbose oo S o s e
ADH o A & 44 HE|O|C|o "o /e S=0|H, MH GEeH AMY HE|D|C|o] BE K| X E2| M= W &
.......................................... AMCUNE X REFL T 2ORHE WE F Ado= Fsts 7|A2 = RA2FAX
*  G/3G/AG O| SEMYAI0| HEE|= S441 IC, mobile p— Apa 7|&Q HX|MAM, ZEMM S2 Human Interface AfY
. —1——H [= (=]
Fa sao | TV SoC &2 M, X|Atn}/#|0|ETVEL|X|H TunerIC, 1 =0kt XHSXL 7HH| 2L HHEX| EOFE TEFAIRZ0F2
o = = A
=eT 2|1 K58 nEA|AH0 MEE|= SoC(System-on- g9 Bo|n, £[2 xSFAH S X M 7=
: . chip)Sg 2 AT 53 33 5Y A2 YD US
T R GRS NN | | SSSSS——S—— 01|||1|-‘-= ..... o r....jéi.l;.a.l..n.l...il ...... meﬂ .....
N _ ey g - O|C|H A= 2X|= HiE Hx= M2 2
o 2 ol ZSHIC | HH|Qt TtELE HAS 370 2k = = = x (L 4|
gmgas gsn . o X R e Y e : 2 A 2HHU 8 H2a] HESE IC HESMT
@mas) | oqee i o= MSHMSH HBE SEOE FEE WA ololcieaE=R; UEM | - el Azs0l0 S
. B (ASIC) 7Hsto] 335teioLt, 2016 AT E : = MTY S Lol Y3 on, IoT 2 M A
SPCOY| DjZ+ctst A T S
BtAMRIEAAT Y

Electronics and Telecommunications
Research Institute

23



=
SWOT £

NB-lIoT= LTE T3t 7|52 = S| LSS ArEdtH, H|HE NB-IoT £EAI @&l H|X 7|Qo| MEaf ot 7|t

—

CHSS 0|83t LoRaoj| HISH S4 AfH|A F& 7Hd Y HEXNR 24 7= 0l
LTE 7|X|= 2l0j| 302t0] 712 SH7|E 8T =+ U0 [H7]9 =5 A|Rto 2 EXFMOI AMR3} 23

2, X5t A AHXAME ME|A THs ME|A W BF

§¢7|o+0| INESS xlg 7|3| ey olZetE 2&o MH|A i"&
NB-IoT C|HFO|AO| ZHFR O] =7} QI CFQESH ARl D &2 AA CHAOM HB0| 2EE1
7HHE*01| 2 0|5&4 Qlzet &8y Sri HYSIINX]= AZO| Bt 20 E 5 AS

SO HEHSM+7) WO HEHMER)
- A3 IHS 40| A E 7S 2 M Mg AMH| 20t A Al Y
dAZHU NS - HIE M2 Ag3jol [t B8 S7F W FIHEQI Lol
o A 7|0l CHE WEE 58 B3 loT QI Z2t FH0) M2 FHH UeE 4+ Yooz, THIHQl A A2 ot ot
s8Y %R

ST T4 =f(RISK 5Hi &) WT T (7| =2

- ME2 UL 7| 70| HEOI HIE/MHIA T K| 2 A EY A O HZII R ME S 28 25
QOIAFEHA - A% ZE Eofojl I} R H|XL|A ofo|C|of 2 Il
« RIBFEISHHAAIQ HH|XLA B Sl AH|A R T AEHIEEEE a2

E T RI SRS AN 24
Electronics and Telecommunications
Research Institute



H S 2 24 A - A0HE O/E7]| H=YH| © ALOJH{ Hob &
Y8 HAC|HIO|A M=HH | - AMI S4l2H| H=HH| A

rA
14

AH| X} BOlA B4 913 Z8 OfL{X| 22| MH|A HB
ADLE Z AH|A HIZ U X HEYI Amat =Y

Automotive Energy Residential
& Transport & Industrial & Healthcare

Automotive Smart Metering Sales & Payment Home Security
Fleet Manag! Smart Grid Distrib. Enterprise Home Automation
Insurance Indus. Equipment Mobile computing Health Diagnosis
Toll Collect Public Infrastruct. Surveillance Wearables

HRHREAHTY 25
Electronics and Telecommunications
Research Institute



Approach(augtg, E

e XSI[jdH Al2O Z 104 O|Alo| HIE{2| &HES H XISl Chat
© B OI0IN H HESES U loT HUZ AF ABI FH R S i
2tAM.H| =l 7 =X u_g_'é;x ADE X Astst
87| Y8 ME U 43 UBHE loT MulA AIZ 52 51 HEHIES TS TSl S5 £EE A
o o o o AXHY 7|% B8
. TSt AFRIEOMOIA ALARY BA U OFH 28 BHOE NB- loT o sl sl ol alo|clS S50 Naor
. . el- HET X|H 4PN = EHE = lo)
7120 1S ZQ% Qzmat 7jg2 Hzg|n e ot e o e Z""A_jo o e
i ﬁul.E UIE-IEC-’I' ﬁul.E E' ﬁul.EIIL%' ﬁul‘EjI‘E' ﬁuI-EJEIE' XX JoT REI 7E o _IA-|_IE_ 7 H-:ILO.'AI:IOEOA| I-A::jc:\ N
. o —
ADtE B BUEZ S CHU# loT S2R0[0IM HE 715 1 el H= S AE S AEl =0l 58

- X{H|8 DE S loT 50| 7H55HH, HEQT 2ok 2312 IoT SAAMH|AT} »  SKTi= NB-oTo| 27|29l LoRaZ 2016 KE] M2 MH|A ZXI8tD Q1S
7ks5tH, ojof| hE Med LY 7|&= =8 =it - HHS i A2 = B &2t #HE|X| Z2|5HH, B £X 5l #2|
© MEH aER Qlgh HEHIE RIS SOl THHQ B8 288 L0, HIE ER
ZY 4ihg X 0 UL Ho © K2 5ol SaXloj| 2zt ClHo|A =8 3 7|E +B2| 2=t Bokdo|
2 287E0| e, £ A5 B Yol st BA 32

gt XIS MATH 26
Electronics and Telecommunications
Research Institute



H|=L|A o}o|C|o]

Lab A7) VRS

RN

ArgisrEet H|Z=L|ADE

-
2

M ZLEE

AOE B/A0LE O2|E

HEY HER3I Az Ee

SorEe
stEgol

SN ME 7

HAZFELEHY

Y A ML

x O
='1-|_(2>:I

NBIoT= LTE ©H5] CeiS

gt HAS AT H
Electronics and Telecommunications
Research Institute

ALE3{0] AfH|A ZTo| H3E|n H|go| TE
ZA T YEgAZ 2l Xig ot

k= 2akE HISolE 2

27



H|ZL| A OFO|C|0{(1) : ADLE 7}E/CIH{O|A SAI BB M7

« ADOIE 713 IoT A
¢ MH|A B0 0HE £ & 7|3 Of

=
>
o
b
p
gll_-
:

N NB-IoT

— — — UV - — == — = > 7}X 7|7

| -~ g%t
~

I olg&d 7' A S o
AOLE 7pH/ClHO| A HW/SW i | oW g I \ Sy

o207 M4 NBoT soC(System on Chirp/
L9 A ; 29433 CL DS
C B & C|H}o| A
B B 7|=0lH GRS Al A e
oo o o | — — >EEER uHE X
< AR
-0
;
oo
| 2y 8
z2M
I AOIE
| 71
N C|Hjo| A
7|=0|H H=A|

ETIRI=ES N
Electronics and Telecommunications
Research Institute



H|XL|A OFO|C|0f(2) : QXK AH|A

Foh ALZ| 2 Qlgt A A0 MY, 12171F 2= Qs Ao MHH2 29| Arhet =T
g W A E AR R

FIXPSE M| A =91/

ztofol
o
ST $ e ) -oix 9ix|xE
e = ojzE 7|7
I HOIHS

oL

uRSE
| SIx|
—_> gof2ig 7|7

7|=0|H

WA

AHA

XA b
Max| g4

B ENARY 29
;I:scel:::':tlsn:?:u'::le(ommun ications



Lab A7) VRS

#EEN

T

ALIA e A C el —

H|ZL|A OFO|C|0{(3) : £0IE 2| E Sl &F4
©7|E HABAO| RS AXB YWY SA0| JH5E XS5H HYAY AZatE AQEIZE P
c AR WHA ZE A0 G2 ofuX] TS MDE Y AMI AF ko] M3 hA

2% 4 33

(EHUZEEF)

=014 AMI HW A|AEd
WEIS I C C T T T T T T~
=S AlZtcHE 22
I\
1 Nez2 , IA - ¥AxSEH
L OfL4%] o} A
EA A2
7|&01H B A Sl
— — >EEETE I =S
- F=-> — 1
Il . a9
Ll " A 1A
7 »C T DTS
— o9 Hi ~ o L] =
1 S8 SW Il Il AMIHardware 7 % 2% gy V1
22 Il o N 2X]
AMI System 7 2% I
| Vi 7 BN v
s g\\’ N
A

| 7|=0lH

| — — — > e

M= A

gt HAS AT H

Electronics and Telecommunications
Research Institute

ETRRI

M 0jey7| 33

30



H|XL|A O[0|C|0f(4) : AOLE HOH/HH| &M

© Uy b/ WY/

OH

7|

&

/287|

i
ojn
1>

OLE HO/ZHY| MH|A 22K 22

= Zl=0|H
- — 9

E T RI B2 HRIEAH Y 31
Electronics and Telecommunications
Research Institute



H|=L|A Qe

H|ZL|A O}O|C|0] OA U7 E

o
{0l

all

7|&/MH|

—_ >

o
{0

<+

LTEYS 0183101

5
)
2

ol i = o1
o3I =
o 1] zm

T |

HOREN| AAF
HZ=HH

HZ=HH

32

FHAEUH2S

Electronics and Telecommunications

Research Institute

gt

S

ETIRRI



HI=L|ARH

7|1EArESt AlLIE| 2

| TR E] |

QQQQQQQQQQQQ

HY 2R il-n-ﬂfﬁ- AFEQIEH ME 0|5 S 4
Do/ 2 ES W 22

AMI A{H| A

. ADLE 7FE7|7] A HH) © OIE7| SN . oM | RE
aalA H M of . EAAMH| 220K TEE= -
- HE|A HEN MAH 7Y S4aH| Sa M . BRAAH Z3
« FM EMAYR} - MDMS " oo
- 2SR VL SR © EFAMHE 2E

ADLE ZPH D7 M|
loT M| o} 2rf

zhz|of

2%

MH|A 220 2 &

O 2K} (AR
: JledH JlEX e, #H J)s M A235) HAE X2
= u=|
i "—'Alyl : 719 Xtz ApTER Yo 5 AH N
“AlSH ] I o 7I&X | gl
E%Z"'g- SHMEARE 125~5%
= O , =0 =
7|E} X|dAFE 71EEM M3 EAE Ol21 X<

E T R I gaxix*gﬂﬁ?% 33
Electronics and Telecommunications
Research Institute



ESHRe=

ETRIZHE? |2 = St Arst ZEMA

7|e 27| | AR FH|(712)

Argst x| x4t

gt HAASHAETLH

- NB-loT St QR QI T2 ES A SWIE
- BM Ofo|C|of B9
- JlEHE M EQ

NB-IoT £Ht mel 5l Ha
et et 7| = A §|. 14 >
BM A2} AHE mI= ek S AFzt
7| SEd BM A2} BM 7|2t H|E 70 BM H & H|F it/ ety
- SEAFE MUY - 71U HEE MENE =T - RRY/ERA EA MH|A TR
- FEAEE RLUEZ MH[X - A|HIZ Lab Test AlA| (HLX} XH2) - REyEEMEA S,
=2 oo} - AEEIY SISt AR X} Test AA| 7|= €120| = R&D 7

(85 R&D At AA)

E T RI SRS A2 34
Electronics and Telecommunications
Research Institute



ETRI 7| x| & == ]

[\ [ B

R&D IPEE /2

R&D 71013/
Al EE E3j2toj4iA
g - -
#2 -1l Tl==01H
Q 20 |&0lH
= :"'ﬁ”ﬂg—gﬁ% ETRI E5{AIA
E =

.g

o]

J) L& PAS

? - Esj2 Al
:! aroiE )

= EFALNES

gt HAS AT H
Electronics and Telecommunications
Research Institute

7Is0HIg 7|=01H =¥

4

TIEMNYSEYE ETRI..

7leAEst  7le-SS ol TyaH Y YY1
A1 H Al A Fu A SR SYA

-

ALZ A8

A 2zt || E-mpal e amoimar || e
R&DAS | JlRAe | s Al sirig]
Gap-Bridge | | = om0l | | gElEY | | emA 7Y

e | | smeaes| | 35D || BRIEST Eaae
NEEHRH || mgaue || BBEFI HEAHEIR

L R Lt A AN CTolE2)

. SOLTAEA

JenaE | Jledln | ojErlen auss

R&BD
Agi718 8l

sol 42 TIEAREEAH|A

Rt

71628 D 71E= 0| AHIE

St

35



87X A

41

7|=A

AEA| S AL

AL E

go
P3|

M, AlLtE|2 24 52| BMELEd

Tech-BM Workshop 2 & At

1

[EL]

A

B4+

oI 727|9 ME AR 7]

7| =120l

AL S AL

AU &

.0
P3|

J8= SSR&D AtF A|

7|& 718 0| E R&D

3

ZI=A=

RS ALAH|

AALUE

g0
&l

o
omon S o

N < o

160 180 of" &

7| & 0| AL 2t
(R&BDIA)

o g
9|
2l

=

ExtgE
BICIAS 39

FRIZ2H70E, Al

<]
!
!

7| =0 o
At st x|

At AR 7| S 7 E ALY

36

FHAEUH2S

Electronics and Telecommunications
Research Institute

gt

S

ETIRRI



ETRI A3 & A
042-860-1804 / hominkim®@etri.re.kr




