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ABSTRACT

Recently, the evolution of V2X (Vehicle to Everything) technology is accelerating. In particular, it can be seen that
C-V2X (Cellular V2X) technology and services combined with mobile telecommunication network are developing
rapidly. However, in Korea, e-Call and emergency communication services are inferior to the developed communication
technologies and the proportion of vehicles arriving at Golden Hour is considerably low. Therefore, this paper designed
the communication architecture with C-V2X and Android operating systems, and presented ways to improve existing
e-Call services using V2N (Vehicle to Nomadic Device) communication based on it.

7|191E
C-V2X(Cellular V2X), V2N(Vehicle to Nomadic Device), e-Call Service, Android

.M B o8 AFEAE B]8(19.2%)t Blush EokS wf, 287t

F =2 ez UrEJrL*EJr FRollME f2uete]

A mA] mEY e2fuete] £2 WEAL  SxIAl wECHH Hops 7HHO}7] o5 “WEA

TEE ANGAL A S EAA AFG2 Aldel BT 3 apygar "y Foly] meAE’S RSty 9o

3 Dé(Z 3%)01 FAstRn, = 5|t XAEAOR of U 2013WEE]= e-Call Au]A0] T3t 7]&
4ot FAIE BT ShAIRE WA AR W S ojg] B0 2Eoz FaHs] ArH1].

V\i E"EK} A Ago] ARR|ohe ¥]&2 OoFAlE Shx|ul 2 e-Call A{H]A= 9] %&}r}t o]2ojAl
40%tioll tjg2] Qltt. 20150 ZARGE OECD B gyet wre] Meidoz AJsiE| 1 9lo] Al&sh iyt
of xbdo] 7|7 "t E, Weyxtete] ARl @AY
Alofle ARt AEeE Adste] AR 9ol

*

speaker

321



7ol o] BAAAE mpord
e-Call AJH]AQ] %Kll@lol‘:l-
TretA] ol2fgh ZAIEE ZiAdsh] ol & =52
C-V2X FAlif teRole FIAAE A&t &
Al olZ|"EIXE  AdAISte]  V2N(Vehicle to
Nomadic Device) EAIS 0]83F 7|& e-Call A

g 20] Zh4d wetol s AlAlsFATH

/\ Ol[‘,]»‘—-

7Zlo] 71&

I, oA oA

2.1 e-Call Av]A

e-Call Au|A3t Wlo| w2} ot o}g 4 9
Aot Qub o2 A BE U YA AFL W
A RS B 2502 G 2E 71w AbT 9

Aok APD AR 5 A L G P a5
of M3t Jgol  JpsdEs s
ICT(Information Communication Technology)

AulATeb o) & 4 Qe
e-Call AulA0] S&F Bge AHEAL Abws} W
st ofojuo] Emm ADLEZO|L} At
e yasol Qi 847 AEst wHu
SIAEE AIEAEE UL ol o] Alas

lm

W2 SEAEE AL A Fdsh] fsh =4
ApolA Feks AAU gror grxte] BAg ot
Mol AsHe WA 2ot H4EY 49 viE A
07 LAY 52 %%’\l{':l

SEE! x}ioi Ans o ol7]£ SHA]QE %

0% BES k2 BAMEN} SIME] AlnE
AR 9B A 0x17<]-7]- At oF
A}FAHE] of 0]‘— SOSHES %3] AMgt
A S gRoN SRR AR, A

, 2aurA A =0 XJTAHE
: Aluﬁig w2 A
SuMEHZ w2
= dger FgAt

el
off
19
40 =
o
l'U

icj, 7loF 5 AR A ATA
euf el /’\(Telemahcs RS
Aot RAEAS AT AFF A AEY Mu|x)
S FA13} 715 (e-Call AB]A)S ZLFF
stu 9t 5 Klﬂl Z7} gH o2 MENS SfoFx|gh
AH8g & 2 oA =o oleh
2016 S*éoﬂl_ e-Call L3 Zu] 9|A3]7} Ao+
54‘”0“4 24Xt R ol Y AHEO 2 ALLES
Toto] AgAtE Fole =Y e-Call A

e-Call Au]At
Py slel weil
e-Call Au|2 A
Zolct.

2|

. R
3 w2 cheaof &

2.2 C- V2X (Cellular V2X) 7]g

3GPP(3rd Generation Partnership Project)

Release 14 A}QFS 7jdto @ st= C-V2X 7]&2

V2V (Vehicle to Vehicle), V2P (Vehicle to

Pedestrian), V2I (Vehicle to Infrastructure) 2}
V2N (Vehicle to Network)?9] 7|5 ZAgsH UE
Yoz, AFE A= A A4t Q=g 9 2
ARrel AAstes AA A
C-V2X%= IEEE 802.11p 7]&& 7|¥lo= 3=
DSRC(Dedicated Short Range
Communication) V2Xet= th=2#4 LTE EAIES
7|9to 2 Sty
C-V2X 7|&<& 7|&9 DSRCHCT} oF 2vf A
He WOIE Auels ol JRSeiEL, wheAr
B Aol7b e 4% A1g S
25T ARS8 4 WA HuT =
s Al w2 qlmejele] £A1S 9el A
27 ;LstHo]c XUl C-V2X: 7]& LTE Y E
ol3uks &85fc] L 20o] olmeale} XJEfo] EAl
sk V2l ME|AE ThEsRl7] diEo] vlgE A
a4 5 A "d2].

ofgA C-V2X 7]&2 7I& DSRC 7|aHt oF
A/ FHA A oo dAIeR =

2 1F AEgE UAste F&o] gigh 7fdolu,
A€ MulAR WE gEE #ste 28 50l
Foz mItE

C-V2X+= 3FA LTE T2 ol &35t Ayt &4l
(V2N)x}+ ITS(Intelligent Transportation
System) T|9& o]&sto At FAI(V2V, V2l
V2P)st= & 7HA] QI o] A S AF&stal Qi

A Y2, PCh= V2V, V2, V2PE 71351 st
L 54 7122 ol SEAYol ohd 5.9GHze} 2L
s oA A BASIE 78S swos o
of 140z Fsky At AWl Ao
FASAL, Al AAlR Qld BAe wEAE

_L_HFO /\ ol[,}

Z1E0 2EA FEE wupd
Hzcedce ﬂﬁl EHO%‘Q g8st= 7= of 2km
AoIA] Lol AR AMS LA, 200
FAPE b B2 Ot 4y 52 we 4 9
CH3].
2.3 Android Platform
Apzgat wojg cjufo] A xfole] Al Hastol
71& 802.11p& 7|¥to g sl= x[HFEA] WAVEQl
wegs cjufojxo] otczolc BES o[ g3
ol7|Ex S Aot HayA 77} 9gict.
A, ADLE J]7]0)Aq AMREE OE ZaiEow
U A olZAolAE idsty 4E O

g Mulag At 3FSL b e
oS SoAAE o= 3 ofZeAolyl4ln
7)E WAVERCE e e 713l C-VoX 7182
A =R A 2PA) bAD g A
SLEEo} BJESIPC 57 22 woje cisjols
2 @t VN 120 ZRsala 2 ol

. ®et 71

3.1 C-V2X B4l &

322



C-V2X Z2EZ2 TF 10A He ZXFH olq|
ETSI(European Telecommunications Standards
Institute) ¥ SAE(Society of Automotive
Engineers)oj|A] Ao]=l DSRC/C-ITS(Cooperative
Intelligent Transport System)?] 7]& Aj8]A 4
ofZejAlold ASS AAHE-SHIT.

1 % Facilities A59 BF2 ofZAold &
U olse RSt by mdel ke e
V2X tA|X]oltt. CAM(Cooperative Awareness
Message)= W&t R wE 253 =017 ¥
g S8 Z2 RS XUshy] Yol AFFe At
BE BEE AR R Adsiy, o] AHE Al
Argol o AFFY A mdd o~ QeE g
c}.
E5F, DEMN(Distributed Environmental Notification
Message)= A|2A FAo]] QP S HGTHT.
o]2|st CAM/DENM AH|AE [IS(Intersection
Information Service)?] Als ©r % Eglo|q]
(SPAT, Signal Phasing and Timing) HA]A],
TPS(Topology  Service)?] @  OA|X] U
IVI(In-Vehicle Information)?} Z& A8 A
£ A3t AlsAo] HAIXlE dHFeE 1w
g, Als QA(SR, Signal Request) ¥ A&
EJl(SS, Signal Status) WA A& AF&Stct
OFx]ato 2 INS(Infrastructure notification Service)
2! JAS(Infrastructure Awareness Service) S} ZF
Qlme} #el Ad| A= DENMI} CAMO] TRA] ARE-
=

o ol Ay

0

e rlo

ITS Services

Other SDOs

serr spec (I

J8 1. C-V2X ZZ2EE AH

3.2 VN E41 ob7]=lA]

MY Aulag Agsts] sk AN VaN 5
Al op|ENE HAstA R, 13 29F o] C-V2x
250 FAE AP o7|Ee} otezols @
IHAE Joz @ cutolx 9o opy|ER=
+4 ek

Safety Application
& Algorithm

At B2E80] o}7|Elx o= CAN(Controller Area
Network) FAlETH H+ tlolg HAFES T7H]
7171 aliA 71& CAN Zm=2E-ZoA 4l CAN
FD(CAN Flexible Data rate), X[=FQ] ¢JX]S UERY
= GNSS(Global Navigation Satellite System), 1j
7S X]2]él= GeoNet(GeoNetworking)2 /4 E]o]
it

DSRC m 2 &2 AEHo] WSMP(WAVE Short Message
Protocol)?} B]wsHeS T, GeoNetworking2 oj=2]7
ojd A¥ollM ¥ ¥ 71ed 7ls2 Alsohl. 54
4 QHH|ETT oAl TE & BAldl FAS)
&lof ot

AFF Fo] AREAL o= CAN FDE 2|5}
L CAN FD Thread, GNSSE 2|t GNSS
Thread, GeoNetg #2]st= ITS Threadz= +4
=ty 22]1 ITS Thread= CAM JE|2 gHolH
2 £4A1510, o]= ETSI EN 302 637-204 &
oIt FHMAIR] BES QJujgiti{4](5].

a8 3. V2N 7|&8 0|8¢ e-Call Mu|A

Iy 31 2 YHIRZ C-V2X 5 &, AT
Hoixt cjuto]lA ko] FAlo] O] ROJA[A Al
ol A BPAPE S Al ARl o2
7 AME 9l S22 AxIstol AtalE dHet
o ojmj, A8o] Holld tBfo] AR R E HeJA}
o] FES ot HAAEZ A FEet A
BUWAIA = Zlold. oR7EA| = tjdjo] A9t A}
Fol AZo] d AJEfold HegAr fupo] Ao A}
Fo FEIL 71=EA "o

323



B WALS FoiA Holx 71%0
7] wgo]

=44

Qi

=M A SAIIAM orefet Aol o
?-j A HePE ol =al #98 Fofl #2921
A £ Al megrtote Aol 2
=3 ‘jiol‘J_ Choksh OPA A1 AJ8|AVLA]
T 4 e C-V2XE obd oM olwst
2 e-Call A|20] AMGFIHA AL Al
Apo] WA ofUet Al HEAMIAIE Y
T

C-VZX RES Abeo] Yrfsts Zo] AMeste o]
AL o yobt WAos Atk gx o9strt €
bl Qte 2ol ute] ojZejAolde Eaf
oje) cjufolacte] EAlo] JhsahAlTt. o2
wairtel AfeFol Abng olddo] WAlsAL @E
AL Bl E J1ERT A% Aoe g
F5 dArm s i0S SAAA JI5 ojZalA
MO E EAE 4 Qe ofElAo] thal A
dol, At st g5 Aol wa
AW} e-Call BAMEIR 717] 9la] o}
9 CutolaolA Aow Hloje st g
o] ¥r=A] Wasly] R wotd] wels el
52 A7sto] Zareior & Zolct.

Acknowledgement
B gL e[S AREAE 9 HHEA

. Y ]
QA SHEAGae) A 2ane 20
S (2018-0-00209-001)

=
3

References

[1] Y. S. Yang,
certification -

“Trend of standard and test

Vehicle ICT based emergency
rescue system (e-Call) service and technology
trend,” TTA (Information &
Telecommunications Standardization News), Vol.
164, No. - [2016], pp. 83-87 (Page 5), Mar
2016 (in korean).

[2] S. Y. Jeong, D. G. Lee, J. H Kim, “C-V2X
standardization trend for autonomous driving,” in
Journal of the Korean Institute of Maritime
Information and Communication Sciences Volume

18-25 (8 pages), Jun 2018 (in

Journal

35, Issue 3, pp.
korean).

324

[3] ETSI TS 123 258 v14.2.0,
Telecommunications ~ System (UMTS); LTE;
Architecture enhancements for V2X services
(3GPP TS 23.285 version 14.2.0 Release 14),”
May 2017.

[4] J. H. Yoon, C. J. Lee, H. S. Seo, S. S. Lee, “A
Study on Architecture  for
Services based on Vehicle to Nomadic Device
Communications,”

“Universal Mobile

Communication

in Korea Electronics and
Institute
567-568 (2

Telecommunications Research
Conference (Winter) 2014, pp.
pages), Jan 2014 (in korean).

[5] A. Festag, “Standards for  vehicular
communication-from IEEE 802.11p to 5G,” in
Journal of e & I Elektrotechnik und
Informationstechnik Volume 132, Issue 7, pp.

409-416 (8 pages), Nov 2015.





