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SATELLITE
COMMUNICATIONS

TERRESTRIAL
BROADCAST

MOBILE

daptive
Cruise Control

@ ETSI2012

[O& 12] ofz2f

Intermodal

Communications

‘a

« wiaeenaer, WD
= k4

WEA|AHI JjEE

x &3 0 Y EAEZATY (Buropean Telecommunications Standards Institute)

O mEe] WEALBL AsAE
;2_1__

SRR EYACEE
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O v WEA L
dold e AT R

O uU-T
$9 5L A8 ARFY, B3
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A Ao)7h Fsaok s e A

_22_

FAeN A2 A A EA 7]

EE
F+9 A4 AH(Lane Level Positioning)®] &

ransportation®} Z-2 A7 nunEA A= HdE Suk 2
T, TEIY, A2 AF T 2



<H 4> AXNZBE ds0 HE SS=0k
Position Level Safety application
Stop Sign Assistant Warning
Road Level Curve Speed Assistant Warning
Location based Hazard Warning
Stop Sign Assistant Control
Traffic Signal
Lane Level : — :
(Absolute) Intersection Collision Warning
Curve Speed Assistant Control
Lane Departure Warning
Blind Spot Warning
Lane Level Emergency Electronic Brake Lights
(Relative) Cooperative Collision Warning
Forward Collision Warning
O ST A o]&3t+= Ao h3le] Z==o] RFID (Radio Frequency
Identification) MA] W Ad®, W g}E o] &3t 22 E QA= W Go] A
AdH o AmEol e AANAARE FHeH L o &I F2 A
o &4
— RFIDE o] &3¢ A= 14 A9 BE =20 RFID AMAE wAsjofstnz
AAAA Fero] MAEy BAL o] &3] WE ojE A fHLAU]F
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O Algo] Attt 548 4 Qe ol 4A FA ANs WL B ITS A%
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(1) =4

(7}) DGPS (Differential GPS)

O 9438 A ~El(Global Navigation Satellite System, ©]3} GNSS)& £]4-S- o]-&-3}o]

AGEAe] fA} 1=E Awees A" T

— FAdagAade] 7P Fag 724 A ER T shel, ol dAttew
ATHE AGEA IAE tgoz S8 AT & A <]

— A<l GNSSol+= m=e] GPS(Global Positioning System), #]A]o}¢]
GLONASS(Global Navigation Satellite System) o B oale] Gallileo?} 911
FUel A= GPS7F 7 Wol AbgH 1

— FelA FE AEHE GPSE AA A Askel AL 2AH(15m) 7}
sl ARTE £E9) ANARN AL A%

<H#H 5> GPS 2408 2%t

XM e ol & 2 X} Sa Xt
lonosphere (H2l& X™) 50m 0.4 m
Troposphere (W& E1}) 0.5 m 0.2 m

Ephemeris data

2.5 m 0Om
(ALAEEHELR
Satellite clock drift
_ 1.5 m 0Om
(RIS LKAXRAIH 2K
Multipath (CHEEZZ2X}) 0.6 m 0.6 m
Measurement noise (&1} 0.3 m 0.3 m
A ~15m ~10m

Z}&: Diana Cooksey, Understanding the Global Positioning System (GPS), MSU GPS Laboratory, Department of Land
Resources and Environmental Sciences, Montana State University-Bozeman http://www.montana.edu/gps/understd.html
http://www.montana.edu/gps/understd.html
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O DGNSS(Differential GNSS)+= A= 1438k Aol A= GNSS F417]E 0] 1|53t
T LAE e HE o]gdle oAE RAST AXNAA Ve

TR M= H e 15%‘3 A= ]é@o HHoR F
A8
— gl ME DGPS Al ='e A=l 177 Z1Esel Al 71E GPSe
g =9 AAAA Vel HeE AadE ARG, Advt AT
=% 5 55 540 F2 g8l

— GPS oz iy AAARE FAY8S o EAsk= 30me] A eAE
Im Welz A=sH 24D = 3

GPS DGPS

[Global Positioning System] [Diffarential Global Pesitioning System]

1970y al=ollMd ?Hﬂt GPSE. H-a,,s.léﬂ GPS 2E= HUsH| B0 o2 d2st=
8101 $IRIS SRsE Al Bk AAGOR FHorl AN Ty | 77) TS MR |EH

ﬂﬁi‘lE HaE, E}Eﬁi 288 .'Zﬂﬂl'. tm Li2le| Fust gps 2 HEE AEst UsUch
2i0f 10~30m X 2Hx|3 gELCh

-

[O& 13] GPS2t DGPS iR

* A YA FH014 (http://mof.go.kr/)

O v DGPS A& #1719 71F-2 tjF 5005H o] o= An|zte] Fgto
2, i gefRo] Fulel glow AIHET} Wolxith: ve] Jom 55 4k
=S S

Hla] 7pA o] A At el AR 2ol AAA] Fgo] o Ao

0]l o
AT
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(1}) SBAS (Satellite Based Augmentation System)

O At A THRAA 2 SBASE AA A% 914& ol&3te] Fal7]ek 914
kel Al ek, GPS 914 A= B AA AL, dES A SOl Y B ARE
BHup R eIE Aol AFetr] flgh A=l

O 2022\ =AY YAAR AF Mnjx 483l HEe SENEY 9 JF7Ad79e
Al 02 KASS(Korea Augmentation Satellite System) -7-7 2ol 3

O Abg 3l A3e <X 6>3 25

<H 6> KASS At =& F1t

2003.12 ZAEFHAAY D= EBYH R
2005.12 20t RILEMAIAY SESMI|2HE Y
2012.03 SBAS HIHE J|&ei
2013.08 JIEWESE OHIEIES ZAIEY Moz & 2F
2013.12 SBAS MHER=EES 28 JI8tX4 ¢71(2013.12~2014.06)
2014.06 SBAS JIBtZ MO XBEIAM NS
2014.09 SBAS AbCH I SHAIDIM 1 A 21
2014.10 SBAS AtEH 2 SHAIDIH 1 T2 J|B HAF L AILES
2014.12 SBAS AlZEH ZERN 22 U AL EL3F2 IfF

x 27 0 FETSFATY ) (2015)

O 2022d%¥ vl 398 H8sls RE 37| YA E AuAE AFd
o A4 9

O 71E=(54 o), TdAe=(22), 17454 =42 d
AH@NE o gatel AN =B AFE dhol, 2 A &
obel st 2o

— 7]F3 GPS ¥ SBAS AXE 3

— TIAYS FEAA B RAEAR YA

O



ﬁ-"‘ﬂ SBAS

"'-""' HAHE=RE

% B
. u
\ Ty By
“ ::?:_—_E:. E: =
— a—

SBAS

[0 14] AHIA RIS24A

C AR FAT Y WEAR (2015)

d S a|=/

—= -rlﬁ%ﬂ-;.‘!

SBAS
==

G3to] v 25 AT A5 v gas 7o gn @ EEekA
ERE A 5 vigayrt G Aoz Ut
O SBAS+ @dFg&oz ALE A9 AR 16m, F244 2x10-7 5
, Ao gt 49 GNSSE AT Al5e FAE R T
F UE FFY HATE BFEH &E Aew dAdd
— N= MW SBAS 7%&4 %}Hle ggslo] A4l A 240|X g
7S WFEEA] B
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AAZAA AFEEE A7) AAE

¥ 7HA] Aol B(hRF, 1FAE, THER) Zo| 7T

deol AR

=
[¢)

7}

A5 e ol

PN
&l

l
=

delA tEd =

o

slelel =

=15
=

to] SBASHH 7 &X] oA

AE

53y = =4
GDOP = 39.37

pr!
a

&5 o)

1.97m (AFERF )

39.37 (GDOP) x Q.05 m |

It 21

009 m (A L)
=

1.82 (GDOF) x 0.05 m (

]

UL

5

1

(O™

(2013)

=3

A7

]_

59149 7]

O SBAS #AA]

X

SBAS ¢

Foll A el

5|

(Elevation Angle) 45% ©]

S 9w (Sky ife) 417}

ﬁo

9 A% R 943

gH(SBAS 914 A= 94

(<))
=

o9} %
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DMB E4

45

ME 5=
37 7|E)

XEHL

SBAS 2|¥A=

(1) wl=t

O nj=to] F& AgstE A A ~dLe GPSY
— 20154 4€¥ 20¥ 7l 3270 914 9 3170 f1Ad el s T Y
— duist FAE AXAAM A"l Ae5S A HoH A E AYPA ol5%
F3H
O n=9o] WEAHL A (Next Generation) 3HE 93te] GPS RTK (Real
Time Kinematic) 7]¥te] A= F-8 £ A2AA 7|&S MY T4

— 2009Q@F¥ 17Fe] HehaA (dolA, GPS, #AMA, Gl

A& gt
— A =AACAM Y FAuE e FEe AAAH et 0y T

s SR A Fel AR BuTE o] FFEMS ALS 17 TEv]d)
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O MTe WAASE /W A2 Adskel 20039l WAASS] 271 #8538 AF
2008l gkAs LPV A5 A, 2013 714 &4 LPV-200 45 A5 =
2028974 ol FFAS £8L ATE A

— WASSE 7]#3(WRS: WAAS Reference Station), %3 e =(WMS:
WAAS Master Station), ¥4 S41=(GUS: Ground Uplink Subsystem),
FEEAT T AGA =Y g FAE Vs AXAE AR T4
Hol &

™ (21 10 30) GPS InmarSats,
% (1/2 GeoSync Orbit) plus other
- {GeoSync Sals)
.-Transponded “bent—pipe”
7T o L1-CAA
L1-C/A _ ]
“look—alike 5,

B —Band
o 250 bps Uplink, 6,4 GHz

C—Band C/fA
from Uplink
2 Station
@ IFT‘%I W] 5]—LGES Data_{ais JArelisNo]
Dester-Linkc - +(2) wide Area  (2) Ground Uplink
Master Stations Stations

[O8 17] WAAS AIAE 288X

w FA 0 7N ZAMY BAALRNSBAS) Z1EME 3 (2014)

(2) %%

O frHollA F= Absts AP AI e Galileo(ZEH 2) ¢

— AA F 674 e dArElen e 9l A2 370olH, 2015l 674 9

O 200895 E FAZFNM A= st /1w A9 944 /142 FFE
28 Aol Ag, A ABANA kel AR FAE BEeke] FETR

T fAEdA] THsF

FHANA ALFA A2 FRFEE 2

Nzgl dEe e 2e

rir
o
oX,
ot
i)
rUf.
obx
“
N
r]I.
ol
i)
ie]
iR
ol

— Precise Point Positioning (PPP)& &Eg]$+ AW 9xZAA dugse &+
oA FAHE RAFEE &3t GPS A9 A= 2 AA oAE
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A
ol
Lo
B

— ZAAAll Ea2E 30079 Y FAm 2R YN voHREE

o] &3t PPP HAARE AT

— ol ols A (GSM)F A o]& §A (Iridium)& AHE-9

— ALSA S E ANt dEvIeh arte] AR FAVE A2 s
TAAEReH, FHel GMVelAM A Tl Frle] Fef= ofefe] 1Y 2

[0 18] GMVOIA JHE S

O AT A/ Zeax (FP7 : Framework Program 7) GENEVA

(Galileo / EGNOS Enhanced Driver Assistance)® $JA3H7|dbe] a8
T AAAA e AT

20109 FAE Aste] 2d Sk AP o] 5 A 3] G Abgahs

A2l
— ABANM GPS WEI QFFAF)E olE5e & em FHE ANAHe|
G
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[PHEA] |Ax1274 A1 23

[0 19] S8 FP7 A48 |

)

0

o]
54

GHA "2 QLSS

T

&

e A

7N

A

O &

)

17he] $17d]
GPSAI =gl B AladlosAr 483 Ag9

— %

A2 QZSS (Quasi-Zenith Satellite

-
T

O dE9o JAXA (FFFFAFMNE7)

System) ¢4

Qo BA4

Moo 7%

2

714 9

2e A

QZSS AH]

o

i
ol
Jjo

A

el
Mo

Aol o] i Se] 914

5l
=

7N

Eis

o
=1

g3} 2

=

AAAA e

W A

|

7

5t

ks

_L%

tel GPS #1743 ¢]

S

&

S d=ol A

A g

452 PPP=
2

44 2

7

=
=

L AR
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O Ab&AF @27] sz =

— AW SV, AR FA
A%/ 55 Bestel AW ANAYS U
— wEslel gAE 349 AEES o g3tel 91X PG EAF

O dEL 20073 FE A=re] SBSSE Multi functional Satellite Augmentation

System(MSAS)E 7% &3l &

>

— HolHE 4, T4 Aozl deste= A4 A= (MCS: Master Control
Station) 43, Al2=8l ZFA/AS] 7]5, dHolE] 24, RAAR B4 7|5e de
& Ag=(MCS) 235, MTSAT 914 A=424, A4, dJ0AdS

744 2 @A =H(MRS: Monitor and Ranging Station) 2320 & o]Fo]4] ¢l

I

(o]

FAGEE 29M o|3H95%)0| W, 7HEEE 99% o] <l

|
I
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e B o -
c:: ‘1'. f"‘w |
= |
T -
3 —
[D2& 21] MSAS M2 APV-1 AHIA JI% HH el X
wx Z2] 0 QA7INE EXAY BAAAE(SBAS) 71 B3 (2014)
(4) ==+
O Tl Mgt AubslHA A2 BeiDou$!

[O& 22] Beidou A9 &= |
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(5) ¢lx=

o 4% Tcz 2004410] GAGAN 714 A2 7ol 23] 20009 941 9
M dA e S A 20114, 201210 2H7 GSAT-8, GSAT-10 914 &
S

ol
iﬁ:

— GAGAN®| EAH& GNSS 41719 A3
Zool Yn A Aae AFe

g gastel dx

o]
1

ol
a2
SE

sl _IX,OL

)

e e

-

N
('

— 7]+ (INRES: Indian Reference Station) 153, & %A o] =-(INMCC: Indian
Master Control Center) 23, 94 &A=(INLUS: Indian Land Uplink

Station) 33| 31

— A¥EE 3M(9%%) oldlolH, 7HEx 99% ol ¢

% GPS > A PRN
PRN ~ Const. ) - y 127

128 \ . . - “ i

c : : Backup to

INLUS 1/2

Bangalore

Delhi

[ja' 23] GAGAN AlAEl RS (FOP JI&E)
A 0 A7 ZAMY RAA2ESBAS) 710 B9 (2014)

(6) = Alof

O #Alote] Aual i A 2~el& GLONASSY

— 20154 4€¥ 209 V)&, 2870 14 = 2409 9)Alo] AmFolw, AMER $1%]9

oAE FaNATE FHol U

O #Alol+= GLONASS(Global Navigation Satellite System)9} ¢4 718 BA
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o Q=

=<
— GPS ¥ GLONASS 949 A= B8 AN 7le 2 AXA%E 94 e
o] g3&lo] YANATE 171.5m(5H)/23m(F4)E AAte R A5 BAT ¢
Ae A7 BEA A (SDCM)E s
Moscow, April 16, 2012 (At = 24 howrs), (0.93)
F“:;;':" . Am" _G.'PS*EI:I-I:M. Fw "'"n;:r' GLONASESDEM
Planimetric ;
coordinates [m) 35 L Sy e b
Altitude {m) § 25 l Allituds (m) 112 1.7
GPS GLOMASS
L el . Comection e
- T o,
| " 'Y
0w = )\
(all O L 3 ¥ |
.ﬁn -'F‘_,.-' _.._ i . H r
] w/ 'l
% v/ N
' H
&) -
April 16, 2012 [t= 08 h. 25 min. Moscaw time)
[118 24] SDCM2 HI= AXNFET
24 0 A7 ZAMY BAA2~B(SBAS) 71EE 53 (2014)
(7) =%
O A AAS FPNES] 4%, AEHS A AAF NS AFE A7 D
BAA2E(SBAS) &&//1% 82 o5 <3 653 2

O &7

and Recommended Practices)2]

with Vertical Guidance) A%

-6 6

o] AL ME<Q SBAS Al AL i ICAO SARP(Stnadards
27 A9 APV - 1(Approach procedures

AFsoF sta, F44 40m(5)/60m(534),

1=
[6)

e}

=

7HE % 99799.999% M1 o), BEE 16m(FH)/20m(FH) S 3 oF 3
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7> SBAS &/2E

<H

W Iz 5558
OT33222
BM Ll L]
o_..____oMMNM
—o | M
__AIWE_
" Y =|.
N (R0 |op | W0 | g (B
_.._o._.,_Jn_.roO
A | R =
_.A_lw.o%_“_.:.m;mﬂ
8 m
o0 |nrla | w|S
0H m%m___m_m
n =
W 29/2/5|3
I NG R
o G| R

D97 ZAMY BAA 2RISBAS) 7] w3 (2014)

x =]

48 Artemis IOR-W ASTRASB

31,5°

21,3°%0 25,0°0

=2| SBAS s &

[0 25]

. http://kompendium.infotip.de/id-4-fehlerquellen—-erweiterungen-und-verbesserungen.html
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4. Fus) A8 2 A%

e R i s

(1) U—Transportation 7]¥F 7]<& 74k

O FENFH2] u-Transportation JT T uF, FA HEof F 397 7]3Ho] o
st9en, FuFAE s nE 84 FdE 98 2006 5E 20129714 AT-E
T A =

— FHFAEH L 8 StellA oA}, wEA|A, wEFEo] Ao R A AH

g o)Al VskE WY A2 D A xE SRS SRR 3

O u Transportationo| A} $A 8 X Z2AA #H O &= DGNSSE AH&3slH | 34
A A<l IMU(Inertial Measurement Unit)& $H7] 2-835lo] 914415 5410
E7HE A QoM E A A o] 7FeddtEF mHslgl oy BAA oA AR
TE el AAEAA A Bt 4 LAY 10720m)E A T A - E L

=

W

O DGNSS F417]1¢F IMU 2E<S 83 yTransportation 7|8 YA Z2A 7 &L
fiEHoZ v 2 ABAH2E AT

— A= ad Jle

— "3 738 44 e
— B g A s

— Azwg AYE 4%

S AdS5T=

1)
2)

Z]: Tu-Transportation 7|97]1%70 ) (B4, =57 3}3)

ECHEE

—
(@}
i
)
[\
fols
o
)
RN
w
—
[\
o
o
*

1:
3] %
S 839 FAY A0 HSBEE AR 1S BB (104 A A4 Y FBE, BTEHIE

EF Al 10;’J A 1% p.179-195, 2012)
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ah

[O& 26] u-Transportation2] A&EtH D8t AXNZE
# %7 : U-Transportation 7|¥F7]s A7, S=uEA+< (2012)
(2) =2 FA 2ulE Sloldo] ALY

O FEFEHA BFF ALTE R&D A Z=ql’e] VC-1090.2 20070
AR 20149714 AT =289

O 2ulE &lolglo] At ‘SMART =2-A52t dA7 & AW dAe F2 7
Z el Az A4 Ve AR AAZ B FYPR olg Ax Ve
GPS7]Hke] 9 x4AA w2oz FHEE DGPS 7|£0] 2eEo] 9 &

O Fq= oy A3 Nxwe FY2 o gy
Aok ol gatel A Q13 el 914

O #4% of& Ax Asge Aol FANES LA 5ol dapa AT A4
oEe FRFOEA NAEE PPN F Yov, $Hx RFR ofrle A
oY oy BV 5 e

O u Transportation®} v}zk7FK &2 GDNSS9] dF9 DGPSE &&3t2 2 A2 &
Tl A AA = A7 EAE A gAY A=

3) Value Creator 10& ¥4l 2Ewl ujdsh BEE vhgo 33, 49, 7144 Fams A8/ 9 2 N95FS wgstel A7
Qi 7147 918 Sobaeel 107] 34 F4 ReD ZzAEe)
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* FA 1 AutE gtoldjo] AMEh IR AR (APFE stoldo] AME, 2013)

(3) C—ITS (Co—operative ITS)

O A ~=ge FAHLAETE Y AJA o] 8A})
A A (Cooperative) & 53l ¢Hdsla Y& wF

ICT)e & AM=wdd

g wEAAZA o] EEQTeh w hE A} A2 BAEA A

7|
SEALD W el B FU ABARE Fhe) ARLRE v AT 5+ LS
A

O A% #4 F 52, 4%,

A/ R YA} T S T vFE A= AT s

— 52 o V2, A o F2(V2V), A « Al (V2P) S
71%238 §9 (Co Worker) AH 2~ 715

o
offt
>,
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WSAD AT AHE ATEE HE 7

= HCIRIEHAV) 5 X2 HOIHE(ECU)AAIR) RI2rZt
= R SMTIS (V2V) B
J_:Fg Sl SIS MZE S5 BSAT oY
- RIHOIZE (ECU) T 27t |
- RI3F QWA T Z2H GOH LS S5 58
- ZTEH flojE £ Y #L 0|

01 LR CHE B AES ST
- OIE{S MHIA HZ 27} -l AHIA WD 22 SAMHIA ME
- W& (Open) SUEE S5 C—ITS KIS0
- =28 (Stand Alone) ZHE {Open)
NE B
[O& 28] C-ITS =& gt&t

o o

O ZZe} 2HV2D), At AEHV2V)o] A& Falste] nEAaE ARl owslar
AAFHS A sk AA ITS A ="F8stel dingt 7edss +3 4¢
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1
AL

TEA
(~2018)

2CHH|
(~2023)

1 EA ZEDNEC2(160km/hr) ¥ ADLE oHA
ANE=

3CHH|
(~2030)

el as A% Ned Az~

h8A

) AR ERE

@)
1
o>

N

A1 ZEA o} (Real Time Control), A7t

— AZuER AL dA v|jeFHor=
Oﬂ 7] H :rLaﬂ o] 7]—‘——'—6]-

A o1 (TOD Control), 24 Alo](Manual Control)®] -
NEEGAAZE =y AN AEAAA =8 COSMOS(Cycle,
Offset, Split, Model for Seoul)E FEor 3o XA FAoR AT IHA

A z=]lE 5, 29t AT COSMOSE tHAld = e AAZE uE
[e)

H-ed e A= q]0}o] L H A Sl
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« 718 FRAA 2 ICT7s 82 53 a2 £380

b HEE

1CHH|
(~2018)

2 5 S

(~2023) . /’W%‘i’@hﬂn

SEHA

(~2030)

* 4 WEERAFAIY 229 (Smart-Mobility o), TEuE4 (2013)
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O AFICT $2F /1% dA 9/1%e] WEF BA/AYAAS A% 0%

AlEEeld 7=

— dA WHE&F< VISSIM T oA wEi AlEHA A= AEke
ARFA VlEriwe] e dHReR el Helr] ditel Heet
WEFEA A/ F7E 27k kel AdEAdel EAM Y E

edADIEARZ =
ES D NL DIE-

P asis 22 =812

- NAR W SX= WO ot
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O s AIY FdAHde =273t AT AFFd ALSAEA Ve

P A R 9] Seamlesstt A EA FRI7F oH9 %
e, AEAEFA E2A Al &85
7w W EE S

— 2 Jes V2X e 5 AHolEA FAZTEAAACALM
Communication Access for Land Mobile - ISQ/TC204)E nlgto = &

* V2X &2l 5 CALM 7|4 &

[O8 30] AtXt & AUXE HAZ FUEAFRIIZE HEE

BEFATAS] 229 (Smart-Mobility #¢F), E1%EF (2013)
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u we] AlER

(1) vt
O m =9l DOT(Department of Transportation)°o] A7 E 37 X244 #A#H
AT RS FHstn Jov, s Ao # EH@O] FAosta &

O 33l A =+ IVBSS (Integrated Vehicle Based Safety System), Intelli-
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i 169,923 2,092 | 1,446 | 103 |61,306(19,100|84,047| 6,058 [11,970|11,655|91,959 [121,642
‘151 92,156 | 2,092 | 1,446 | 103 |61,306|19,100|84,047| 404 798 777 | 6,131 | 8,109
‘16| 7,687 - - - - - - 404 798 777 | 6,131 | 8,109
‘17| 7,286 - - - - - - 404 798 777 | 6,131 | 8,109
‘18 | 6,906 - - - - - - 404 798 777 | 6,131 | 8,109
‘19| 6,546 - - - - - - 404 798 777 | 6,131 | 8,109
‘20 | 6,205 - - - - - - 404 798 777 | 6,131 | 8,109
‘21| 5,881 - - - - - - 404 798 777 | 6,131 | 8,109
‘22 | 5,575 - - - - - - 404 798 777 | 6,131 | 8,109
‘23 | 5,284 - - - - - - 404 798 777 | 6,131 | 8,109
‘24 | 5,009 - - - - - - 404 798 777 | 6,131 | 8,109
‘25| 4,748 - - - - - - 404 798 777 | 6,131 | 8,109
‘26 | 4,500 - - - - - - 404 798 777 | 6,131 | 8,109
‘27 | 4,265 - - - - - - 404 798 777 | 6,131 | 8,109
‘28 | 4,043 - - - - - - 404 798 777 | 6,131 | 8,109
‘29 | 3,832 - - - - - - 404 798 777 | 6,131 | 8,109
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2011 38.7 65 4,009,862

2012 40.0 64 3,951,056

2013 41.2 63 3,892,250

2014 42.5 62 3,833,445

2015 43.7 61 3,774,639

2016 45.0 60 3,715,834 58,806 10,222
2017 46.2 59 3,657,028 58,806 10,222
2018 47.5 58 3,598,223 58,806 10,222
2019 48.7 58 3,539,417 58,806 10,222
2020 50.0 57 3,480,611 58,806 10,222
2021 51.3 56 3,421,806 58,806 10,222
2022 52.5 55 3,363,000 58,806 10,222
2023 53.8 54 3,304,195 58,806 10,222
2024 55.0 53 3,245,389 58,806 10,222
2025 56.3 52 3,186,584 58,806 10,222
2026 57.5 51 3,127,778 58,806 10,222
2027 58.8 50 3,068,972 58,806 10,222
2028 60.0 49 3,010,167 58,806 10,222
2029 61.3 48 2,951,361 58,806 10,222
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oI pol TR

de | mz | 2 za | 2a | 2a | om | A |88 B S

moy | moy | moy | Eol
20151 80,406 | 8,109 | 88,515 - - - - - 88,515 0 0
2016 - 8,109 | 8,109 | 39,889 | 23,535 | 10,222 | 4,817 78,463 | 7,687 | 74,372 9.7
2017 - 8,109 | 8,109 | 38,589 | 22,852 | 10,222 | 4,817 76,480 7,286 | 68,714 9.4
2018 - 8,109 | 8,109 | 37,331 | 22,189 | 10,222 | 4,817 74,559 | 6,906 | 63,496 9.2
2019 - 8,109 | 8,109 | 36,114 | 21,546 | 10,222 | 4,817 72,699 6,546 | 58,684 9.0
2020 - 8,109 | 8,109 | 34,936 | 20,921 | 10,222 | 4,817 70,896 6,205 | 54,245 8.7
2021 - 8,109 | 8,109 | 33,797 | 20,314 | 10,222 | 4,817 69,151 5,881 | 50,151 8.5
2022 - 8,109 | 8,109 | 32,696 | 19,725 | 10,222 | 4,817 67,460 5,575 | 46,374 8.3
2023 - 8,109 | 8,109 | 31,630 | 19,153 | 10,222 | 4,817 65,822 5,284 | 42,889 8.1
2024 - 8,109 | 8,109 | 30,599 | 18,598 | 10,222 | 4,817 64,235 | 5,009 | 39,674 7.9
2025 - 8,109 | 8,109 | 29,601 | 18,058 | 10,222 | 4,817 62,698 | 4,748 | 36,706 7.7
2026 - 8,109 | 8,109 | 28,636 | 17,535 | 10,222 | 4,817 61,210 | 4,500 | 33,966 7.5
2027 - 8,109 | 8,109 | 27,702 | 17,026 | 10,222 | 4,817 59,768 | 4,265 | 31,437 7.4
2028 - 8,109 | 8,109 | 26,799 | 16,532 | 10,222 | 4,817 58,371 4,043 | 29,101 7.2
2029 - 8,109 | 8,109 | 25,926 | 16,053 | 10,222 | 4,817 57,018 | 3,832 | 26,945 7.0
Al | 80,406 |121,642|202,048|454,2441274,038|143,108| 67,439 | 938,829 |166,282| 656,754 | 3.9
(2) Auee ¥4
O AelA B 7% ol WE AAR WEE dor] 98] Ao BAS AA3
O AFAAN WE AAR AAE Fojur] fe) BT HFES NFow o
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<H 47> AlUgl2¥ B/C ratio

NEMELH S
= Al A 2= X| = (| At
we | mey | %C | s | mo | B8O
ratio ratio
S
= 166,282 656,754 3.9 96,009 656,754 6.8
(100%)
& Na] ;(X0]! =S
166,282 459,727 2.8 96,009 459,727 4.8
d B38| (70%)
bl 166,282 197,026 1.2 96,009 197,026 2.1
(30%) ’ ' ' ’ ’ '
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