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ABSTRACT

Intelligent transportation systems are currently being developed for elemental technology
development of cooperative intelligent transport systems, which enable vehicles to communicate
with each other or reduce the risk of traffic accidents, We have been defining and standardizing
services according to the purpose of solving traffic safety problems depending on countries.

Therefore, in this study, the developed countries of V2X(vehicle-to-everything) based on USA,
Europe, Japan, etc., analyzed the service cases selected in the field demonstration stage after
completion of the element technology devanalyzed the service cases selected in the field
demonstration stage after completion of the element technology development, and to suggest the
direction of futureelopment, and to suggest the direction of future policy direction.
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T 2nE A 9 A=A 2 5418H= M2M/IoT(Machine-to-Machine/Internet of Things) &-*]2] &H4to 2
A o] 5 FAl A E AEY 7|HE Au]x o9l context-aware 7]HHe] An|x9l I E o ZE|A o)A
(Application)©] 57438+3 %) Tth(Huadong, 2014). ©]21g M2M/IoT B3| 52 YJASHE AdEo7HA] thaFsh
Fofoll QA HAJom, Aeul 7uke] 443 Au| 2o EE HER|Tjo] Au|27hA] Thekdk AH] o) A
285 YUtk o] F 7o E ARBALE A, ojtAu B adt HRE Sty A A HU =
3, M2M/IoT AlBI227F A &8 H2 3 ddo] e gol et o] f-74 UES A &8-o] 7hs3)
A AR o5, TA, 2z 24 T A Aula AYGE aHsle o]FFAl YEIE 7Nt 3}
= M2M AlH 2ol thek BAlo] FFE L itk M2MJIoT AR 58 20203 7HA] ¢ =4 < 7i7F Y EY )
AAE o] oy AL, A T BARFAVIEH B flE AHEC] AR AT met ARFA A 2
AZHFES o o2 44sta Jth(Choi, 2011; Cisco, 2011).

frde] ®F3 @AQl 3GPP(Third Generation Partnership Project)ll A= M2MJIoT 7|9} 22 machine E}
Ao AA7F F I ol x&gd dolE F4le FelE MTC(Machine-Type Communications)ZF1L % 2| it
M2M/IoT A ¥ 227} S7H845 MTC 3= iy MTC A2 E°] LA 7] MTC] EgE-2 M2M/IoT
Ay 27} Z7Vek| wet 7 g Aoz Zrleta gtk e ko] M2MJIoT AlH| 27} Z718k| whel, MTC
A7} FA Au 2 AAE A u, 283 MTC A7 54 4 A xS S MTC A3 33 A
HEo] gulolE & uf, A& UES T Fo] Bol B2 AFs7F AT 5 otk o]y FAE 71EY
A& F41Q HTC(Human-Type Communication)®]] tgt d5 Ast 2 A o] FH EAE 7MHE F
A7) W&o A& 714kl MTC Ao Uit EEE &Y 4 e ¥eto] Qs th(Hanet, 2015; Marco,
2014).

B =idAe A&y WEYZ 7IHke] MTCAlA LAskE EdY BAE sdsty] HaiA A EEA
7} 5E MTC A9 B|2EE 7|ie2 F#2H 3|6 (Cluster Header) S A143t1, A&7 UESH TN A
8 2H UE FAO0E MIC &7} 282 ¥ (Clustering)dte] EdfZS A% 2 F2E7} 35 o
e Fe12H WH(Cluster Member)E T F A& WS ARt MTC Ao g &g dake
MTC A7} AR | S22 suE FA0E Se2HE T4 Hah AZE MIC ZA7F S8 2H 9
HE 37} =& dakel gEee A, 283 Z8 2 durt WA e 48l g das Ai gt

=

e o

Salolglal Ao ko ok MaMol| ik @ FAMEHS Higo E AL o]FA B An|Ae] ¢ A Y E
A3 B golAd I, A Hel Anlx 4 T nHFAA o555 YEYA 7ke] MaMe] 2 TAMEE
< HFE e MTCOl gk A7 9 EE3} A9jo] 3] 18 F3 ATHTaleb, 2012). tHEA Q] EF3} TARI
3GPP 1FolAE MTICE A& 7124 a7 Aol tigk MaM9] El3A A7 AR E MTC ARl &
TAE Aotk T3 SA2 TIFAAE MICE I3 MEYA 72 Y 9 Z2EF H9, 7|E M}
£ A3tk

<Fig. 1>& 3GPPA At Y& MTC ALE AT 75 £5& YebAT MTIC B4+ MIC 7|5&
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7 olF @l sjdEY, AEe] Zuke] QAEFH ]2l Um, Uu & &3l HEY I H&EE 4 ok
MTC-SCS(MTC-Service Capability Server)= ©|&54l U EHZ AHA9}F 5A1E stAY o554 U EHIE F
3l MTC A9t AL 3t AHE, MIC o ZgAlold AHE H2E& 4 lE{rﬁ]O]ig— A5 MTC

Al 2] gt 3 MTC ofE8jAlol A AW e} MTC AHEAE 3 AZ = o] MTC ¥4 AR ~5
AFshs 98 933t MTCIWEMTC-Inter-Working Function)= 2] 4- ] 4 ol A3H= MTC-SCS2
3GPP ©]F &2l VIEYA =5 Aold A2 EgA 84S $Alske 98 @3ste Al % 840 sid
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(Fig. 1> 3GPP network architecture for MTC

Release 10914 SA1 Lol oJal MTCE 3t &7kl Aol om, YE A A H&sh= v

MTC Aol fiEs AE2 UEI ool Al 47 34 wete] g F871 2P = A THWang,
2014).

Release 10 NIMTC(Network Improvements for Machine-Type Communication)l| 4 g 2|st= IEsl= A&
FT5H FEE FASME MTC ZXE0] A WEHZ A2 A4 878 o Bu= e 45 HAA
of 4l gl e Z QI3 Ao R Hostar k. oldl VIES A #F3stE Alofstr] 98 A4 A S AT Al
5 WAIAE MME(Mobility Management Entry), S-GW(Serving Gateway, P-GW(PDN Gateway) & WES I =
oA AdsteE WA VES ALY et FHE ZIATolA & 7R Tl AdsE ol AojE o
ATk

Release 119l 41+= SIMTC(System Improvement for Machine-Type Communication)E 53] MTC A3 & F2FA
71E EPAE B 8 AYS FI57] ST MIC VES A 7%, EgA ¥H, MIC ZA& 9%
AL AAE F8 WEoE Aoty it

Release 12+ MTC ZAE 93 A28 A8 AAE A, MTC ZAE 19| A3 $AS AT WEY]A
714, MTC A& $13t GERAN(GSM EDGE Radio Access Network) 70, LTE(Long Term Evolution) *7}
MTC ZA| A7 5 47k A7 A& AABste] 228 A5 APstar ot

719 5o} YIEY F A MTCel| tgh A2~ MTC-SCS 4 2.2 MTC AH| 227 Al F= 3, AoE 4
AR ol MTC ZA|7} 718t 2 02 solddl wel MTC x| Ejgo] Frtstal o] VES A9 3
Fat= ojo]d 27} Utk wEtA 5G VIES A A MICE A ¥st7] 213 YE A= =22 J=7) of
d FE9EE 53 7PELE o] &35l MTC MBI2E AT & JE MIC 3 A2 HEYD F25
AABEIL UTHLee, 2013).
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1. MTC &x| =7| 84& ¥ S22H e ME

MTC #2= &2 EZYAE 98l 7| AEe] WESAZREH A4 g JRE Tgwolol g},
MTC #2]7} &4 8}(Enable) 1S Wl ZF MTC 2+ PDN(Packet Data Network) 912 274 348 433
oF 3t} 5G Y EY A AEF 7]ue] MTC ARIAS A F317] YslAE= PDN A28 S8 MTC &7}
%718} F|ojok 3Th(Lee et al, 2013).

<Fig. 2> PDN <1Zo| &5 Fo| MTC X0 tigt HRE HHo|E 3l AYEl S Yepdth I
MTC A= 1, 2, 32 43 deoln MTC &3] 4= 12 3K(Disable) 0|t} &3} Aejd MTC &
2 1, 2,32 PDN 94Z0] £8 % z4l9] th3 HRE MMES 3] HSS(Home Subscriber Server)$} MTC-SCS
o SE¢th MTC 3] 1, 2, 30 tigk HH FFo] $E=H 77t F2E AAste] MIC AHl» EfTS
Ag3th PDN 92< 953 3 MTC Aol thak FHE HSSol| A3t}

<Fig. 3> MTC A% 55°] $5H MTC A% Fol 82 an A4 2 Fe283 A gigt A
U 25 etk A 243 Al MTC 24 1, 2, 33 143 AEQl MTIC &3] 42 FAE ok
243} Aol MTC A3 Sl MTC A3 28 S82H dHZ 443t MTC A 1, 32 Z82H 9=z
Aodth, MTC AHEAR= MTC-SCSol AR E O & MTC A3 B|2E F MTC &3] 25 o2 F32H
sle Adeste] MTC &3] 1, 33 FH2HE TS WAAE AT

M
| ) 1 3 8
02 n W0
LT \ BEY ‘
| 3.,, “ 2 Ngllef WE - wrescs
\ MTC-SCS \\ //
\\ O /I N O4 L’ Cluster header MTC device
N . 4 ) X @ 17C device(enable) Seal_--7 @ ViCdiice(enabie)
Seea-” O MTC device(disable) O MTC device(disable)
(Fig. 2) MTC device registration (Fig. 3> Selection steps of a cluster header

2. E22H W0l MTC &X| I & MTC x| 2E|

&3 5G 7]¥ke] MTC X+ MTC Al°]Edo](Gateway) S 73314 &1 AE WEYI} FAlo] 715
3ty MTC Aol Z4zte] /-9 P 4 Tdste] 7|E9 AEF W ESYIY FAlo] 7Medith waba
MTC A7} Eel2F Wil & Fojsta 2E = FAo] asith

<Fig. 4> @A) v1&43} Jefe] MTC A 47} &3} JeEl = vl HA MTC 24| 29] S 2Eo A=
F7F 4 FE2HE gHd g AU & YERAT MTC A4 4= PDN 20 g 2718} g5 39
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MTC-SCSZH-E AMulx Ao Yo F22F Ed MTC A% 20] gk JRE SF WAAE T3] T
MTC-SCS2H-E ¥ ZF#i2H 3ol tie FRE Fa FE e #o 3h7] Y8l HAAE Agsta &
H2H FHQ MTC A4 225E vlAX 7} F415d S8 28l FejsiAl "ok MTColl thdt S8 28 &
Eof tigk Aug e Se2E FUtd g Alug] e R R F2gth S 2H dudA FE2E 2
g HAAE "Eg) Z212F 3uE MTC-SCSAlAl MTC ZA7F @ E 3= 43S ¢dnt. MTC-SCSEH
B FY 2 dEoA WA 2381 S 2H EE s MTC 43| 400A4] 43tk MTC A4 47 S8~
HE gEH3E 9oulE MIC 4| 471 AHl2rt FEEASS o n| g

3. S22H d0 HA X S2HAEH MY

AMulz 4 Yol MTC A& FH2H 3y 98-S shs MTC ZAXE FA0E FYHAHE A5
MRI2~E AlFet stARE S22 g ZA7F A AY Auj2rt FEEAS o, Sei2H surt
?Jral%}&— MTIC A Ee|2Hd &S £ F Atk webxd SH 2 oo £A07F BAsAY Au 27t

E2HAS W], FH2H Ui MTC A4 T A= F82H gz dg=o FH2HE ALHsE 3F
°l g g3ttt

<Fig. 5>+ &4 Fei28 e Z82H stz MTC #X) 20014 MTC &% 32 HAHE AlUug e
ERATE MTC &3] 20 EA7F BAstAL A8 27t 285 9S w, MTC-SCSol| 4] 0] & 747
212~H 8t At FY2EE AE T oF HPE} Fel2=H 3|H] MTC 24| 20 &A7F A3

o ouy £

73
1

Kl
MTC %3] 30] MIC-SCS2RE| 2228 o9 715 242 wol A4le] Fwe] MTC 44 1, 49 Z2
HE TAU.

T T T
ST

© Cluster header MTC device

. MTC device . MTC device

(Fig. 4) Addition and withdraw of MTC device <(Fig. 5) Change and re-selection of a cluster
cluster header

V. AlEdeld As &4

& B A5l Tlile] MIC B4 %o] HUE AZHEA Fol28 dri2 Hysol Folang
TAsH] qulaE AT AV s 71E) AE MIC XS0l 42 Aulag A F 74 4

of ARl 2ol distel M AT, WA 2 ARl B MEA T4 9 AdeleE Ao,

FABE Aveled B #4L /et F A9 Avtele el AEY YE a0 g MIC 33

Vol.16 No.1(2017. 2) The Journal of The Korea Institute of Intelligent Transport Systems 161



MTC &#| S2{2E2 Mu|A 22| ot Fek 3 45E4
7F ARIAE AlEE] fls) BT 5 gl EAFS SHAFORN F 7 Ayl ti A EE Ha

BT &

<Fig. 6>& AEY WA Fe 2 Stiel F7o) BE MIC AgeoIA Avtel 08 etk 22
AL AolE MTC BasHe] B3 2Ae A3 A0l Bl B Adeles $a s,
A WA Ele ZesH dAHE A4S MIC X 1 SeAHE Posel SeaE dE Bl A
AZRT A WA ERINA Shtel Fe2E SHvt AR Y FelzE AUE FHOE FeE WM
Fel2EE G0 T AA B 228 A glol A2l MIC AX7H A BE Fa) AU
AL F RIS MIC AAEE 25 SUsH B8 WEYLE Fa 2713} ol Folaith Ed
BRI 1A MAsE Edme AR 1 B9 204 WS Edge F2 28 $3) At pga
EG T B 1,20 B EAGe] 271 BYSTA S BE MIC 3AE FH2H Hde /)5S
9% + 9E gD A,

m\m U

N
-

]

_‘

MTC application/
MTC user

S-GW/SGSN P-GW/GGSN

@® MTCdeivcein Type 1

O MTCdeiveein Type2

(Fig. 6> Simulation scenario

F)zEe] A F)Nre] MIC AAE 247 A8 YESAZYE 27138 H5e Faskn Aol A w

e 77 EAYE D45 mRe Az xﬂ% A Aske Edge] Z7hTh 93 SE] ZbEHEA
S0} EY A TRs WYOR Qs MIC EdTS Aol MICS Aul2 83 ARs] g
ysE EdZel 9F $AF 4AY aL g5

(Table 1) Simulation parameter

Parameters Descriptions Parameters Descriptions
System type Single cell Maximum packet size 1024 byte
System bandwidth 5 MHz Data size 1 byte
Cell radius 0.5 Km Maximum MTC device distance 10 m
Simulation time 180 sec Number of MTC cluster header 1 EA
Number of MTC device (node) 1000 EA

A EFolAE 93 Febu|El= <Table 1>0] o3ttt ©d A WA F el gk A5 AFS
3] system bandwidthi= 5 MHz, cell %= 1 Km, MTC &X]2] 4= 449 Bl Alygl el 1,000 EA
Agstm, Hof A9 A7]= 1,024 byteo] ™, s} MTC ZA7F HjE Bl 4 Sle {F Y =7

fr oy do
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1 byte® AA3tch =8 MTC & 7+ AgE Al 10 m& Akt
<Fig. 7>& %S MTC A2 Aulx 2302 Q8] FE(Collision)°] FA3HA o} Ho|A MTC ET
= 29 EY9 ¢ Aojdth mEtd AuaE AT F e FEo] A WS =2 Utk
Hido] AEe 7]gke] MTCo| F22F dtE 283 4= 282H duE 3 E
<Fig. 8> Z&2H 3trt Fod Adel Lol MTC ZX71 S715el whe} BAss F
AT & dv GES Y S22H st S8 22H We] MTC X tig E)

2ol vz 5o} gl ek w2 g EY T= A3E =2 5 AUk

1 T T T T 1
Success probability —s— I ! Suclcess probabillity —a—
Collision probability —>— Collision probability —>—
0.8 : 08 : . , ,
N
£ 06 8 Z 06
a 04r 1 £ o04f
02 _W wl
0 1 1 1 1 0 1 1 1 1
0 200 400 600 800 1000 0 200 400 600 800 1000
Number of MTC devices Number of MTC devices
(Fig. 7) Probability comparison of MTC (Fig. 8) Probability comparison of MTC
traffic service collision and success traffic service collision and
with cluster header success without cluster header

<Fig. 9>& &8 AE2] 7IHke] MTC ZAlo S8 2H #ur) 2848 Alue Lo S22 67t 485
A g Ade o tig AgEe vasgith 7t2 & MIC Z39 A4S el AZ252 MIC %
A2 HE ALEE HolHY S Uit A2 o MIC ZA7F ARz Aled b 7 Aud] L
e HEA A Ase vlszsil fASAAR 712 A28 78] MTC= MTC &3]9] 757t S7Fl
upe} ek wAo] ik Aol & Qla) Aol MTC AX|9k BldskA] 51, YASHA A=At v
2zt A8d AE 7ke] MTCO| 49 AgFo] S 2F Fr7t 4854 ¥ MTC Ay
2ol ws) =4 AU

1000 T T

T
Cluster header —a—
Non cluster header —x—

Throughput

0 200 400 600 800 1000
Number of MTC devices
(Fig. 9> Throughput comparison with and
without a cluster header
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2 =52 ASY 7Nk MTCAlA F82H &tE A 8she et el e AW atglom 3
A2 719 MTCAlA S8 2H 3t A& 7HedS AFeih & =79 S22 dn 48 ks
3l AEe 7I8ke] MTC7}F 718l wet 2 &+ e AFEstE 3] Fe2H 3urt 4854 o
A o e Arl2 AlF FEo] WA ZA =Helon, S84 durt 488 AvedAe E82H
B E T3l AHlaTF AlFE7] wWZol MTC ZA17F S71el tet 55 2 gEo] WA SAHOE AH|~
AF G 7|E gy B4 SHE 4 AAJTh

F#2H 3ErF AA=H7] Aol MTC AA= 247 A58 43 948 du
AR = FY2HE F4ste BFAA F7HHQ Efgo] BT S27F A& Ao
FE2H s 58 FYEHIL A AulAE ADozN, MTC X7 Eoldel wpeh Auls 8
Aol M2 JRIE EFYSZMN MTC AH]2ol ek QoS(Quality of Service)s THEE 4= & HALE oy
Ei3=
2 =g
dtlE 2833

dolHE dgst

.ﬂ

10 o ol

.

SAlsitrt 828 ort
< 2 dakeit oy

7I8ke] MTColl 23 2H suE A&e o Edol thet &< dHsisith 282
:q] Z9Y2H dtE T3 FE7F AFHEE MTC ZA7F A4 WES Zol| AF ==
%EE =05 o= 01] et 2y 73] S7Fske MTC ZA]7F EAjshs A&
v AgkE AE YEHZ AEdeld 2 t3t e A5 v S5NA 24
2 5 9s /\lgﬁﬂ 144l thet slele 7} 2 st
webA g5 AEY 7)Hke] MTC ZA7F 85 0e o, B2 o S2H sHE 483 Avele 1
H3 de ASel 27HH, MIC A4 EfFL T3 2T 5 = HICY dsAstel da &A1& 12
A, A o7 MIC ARI2E AT 5 e Weto] a#Fojof & Zojth
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