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4GHzE vi-¢- §7] &l Fom w9 AL =4 &FA7}F 7bedithe A3 ol
Atk TRt | EHBEAIRT ExG AAdAg T FTHEAIE(17.12)
‘o] k=™, 79~81GHz thel dH¥SAH ot &o2 F71 §EAA AlFo|
A7 wizell, wFF T 2ol AEFPxte}t HESAH ot FEste ol
g x4 2 oley Ha) % I=E 7% A7) AgRor Fedn, =
AFFsEA g oltte] TeEvlEs AB
WA golthg t9EF2 F 7.7GHz B
Bujg Aoz Helg

3l 77~81GHz &

Shortrange T6-TI6H: T7-81GH:

24,259+26,65GHz Radar
A 250m 0| 100m 0|

N 75em 75m
oz 16Hz 4GH:

."Wélt | Long range
Tt LN zos  mwsEis REW ALY
P 3 87 575

e Ad 149, TERSRe (ERFRAA goltt 83t AR
Aol d&or (19 5)9 o] uEKEER/TE o A=, dskE, AW
B, A A8 5 A O ARE XANA AFE] S
34GHzU|(34.275 ~ 34.875GHz)2] 600MHz Z& =2 AR ZAA|go|thgo 2 F
= EHfekA T

1"




I HIZS] S A ZIASE 2fet XA 7HE S+

== s glolH
(E=2dtE =e)

Y2l AEil HR
i, Y, Znd

-

[aa 5] E2XMEZHX|Yolct /R

U B2lg

2-g 8= 5,855-5,925MH; oSS
311, 433MHz9 F3+ 92
SA2ELS 2EFo] TEAALI} R 2] 9.
LAE AR FH3I AlLE I YstE A2 RE AEFIAE AW}
A FAde ot (O™ 6)olA
A= (=l AR, 7| (ZFEEA),
EAlS A "t

o N
hY off
)
offt
N
2
ofo
o
u
i
=
QL
&
Au
A
off
ok

k)

Bl &P

Va2i1E4l
A2 BB 2B Y BAE]
o et

AER M| Of el

B
: W21 B4 (Vehicle to infrastructure)
W2V B (Vehicle to Vehicle)

V2N B4 (Vehice to Nemadic Devices)




53] CITS #dstqd A= (3 5)9 Zo]
Fa- A=) FAAAR 8 HaeA g FAEN 5 T e JFE
o 7€l A9z (As3 = (
& g Axel fEuEt A
(5855~5925MHz) 9 TS Z (2
o UEEH omd rgo
(Technology Neutrality)” 7i'd©
S 2= ITS B vefst 7|<o]
B =7
T =2 AFAS ThAoketa, ¥Rt
&9 FAE2A o] A H ok st

& A A 2 ARl mE] g E oo it

O

L
ol
ol
A
[
)
T
>4
AN o

O M19=x @ XsYuSA|ARE FH4H|
O FRFMUAE 10 MHz Olst & A
o HMZEYAL CXYHEY
o WAlstE T ZAFMAE= S HE ME Z. Ot X2 OIS Qo b i
= HOZL=ZT AtE A
= 1 2 3 4 5 6 7
ESI[BS
5360 5870 5380 5390 5900 5910 5920
(MHz)
o QHHUBZMEL2 100mW Ofst, S7ISHEAMZL2 2W 0[etY A
0 FM4518MAt= To0x10°° O|LAY
o ATZ|HA FYUMe EQYUAE TEY 7|1F 4 Olotd A
ES 1 BT 1= gt e [o:E=d
1 GHz O]8t -36 dBm 100 KHz
1 GHz 04 -30 dBm 1 MHz
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_g]
9 Bz} "xbsh Bestch webA o CITS
o]
o

2 2L Ful$ 2l sig
INESENICRE RSN ) 433.975 ~ 434.045 W =Ipz~ 2HIE A K37B
WAVE 7|8t
~ RIIFA —'?'—H E M
VOX(C-ITS) 5855 ~ 5925 M Tt 2HIE M K127A
MZ2g 7|8t V2X 09, 1.8, 1.9, 2.5, 2.6
’ ’ ’ ’ ’ A - C-|TSE
(LTE 2 5G) 5.9 G CH 5.9 G 4% © C-ITSE

o= AeFate] S&wokel wel HolHdEE,

L [€]
of e Fog g2 AlustA] opystal AdD = FA
H SEYFAVV7IZ AAH e, o

£
N Y S S A%, MR AnFR glo] Agol shssih

——)
=

_ SSME
2r 12 CHAYZ|7] (oﬂkl) JNFEESTI LS /I17:||7|‘EE X7
— o o =1
SZ}A|R, S0t HE 13.552~13.568M | 93.5dBuV/m
ZAH|O|H &5t &, 433.67~434.17W: % 5.648
RFID/USN | Desie 917~923 5324 |  m(3.6mW)
EHAIOY, 7| 2XHEHE 7] = 200kH 7+ 10mW
3.1-4.861, o
UWB 2 8% | _ 7.2-10.2G4
= o | zmnieisuwe)Eg
O|X|1E 24717 H71Z(UWB) 71-76Gk 81-866i 1%r\7vvv

57-64(E=

14




_ SEMTH
2 78 CH&d717] (GllAl) A EZF 0t JRALES =7
OIXE fM47171)
122-123GHz
244-246GHz
] NEN=TWl _
EHTE I[%%Hllﬂéllélb‘cl, 10.5-10.556 25mW
SEPL | Dk 24.06-24.256 10mW
KSXIEO|HS7 [ EE X
(TPMS: Tire Pressure 433.795-434.045
|0 Ef Monitoring System), " ' ' 3mW
&8 | AEHZOHEALSAY]
(RKE: Remote Keyless
Entry)
SM7|HE OFRA 10mW
SZEAGEAM, ALIA 2400-2483.5M, bmW
X| 78|, 20[IH0]. 5725-5825M 0.1mwW
S| 2MH0|H | 7t12S XM 3mW
g EAl 10mW
& AARS LCHYXI(RSE)
= ol0|IHAHZE 7| (DSRC) 5795-5815M: Ant g: 22dBi
= O|SHIEMEXR| :
(=] 8aBi
I RsgEns |, -
7: e KsHUSAAEZ(C-ITS) | 5855-5925M; 10mW/W Olat
J
B} s 2440(2427-2453M)
OISH | HEaesA, 2460(2434-2465) | 300mW
NE8 | FAT el 2455(2439-2470)
24.25~26.656H(21
A=Y | AFESSURE X)),
A0 | As7] 76~770H 10mW
77~81GH
CENEZ | ERFEEZXoICtE
XEocre | 2x7)7] 34.275~34.875 G 8dBuv/m
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| ot oot 7 ZASIS Slst AP o ot

Aad 2AFFA F8 EF

1) IEEES02.11p

V&0 T FPste= A A LA FAHA T]E0]
)& o] WAVEE Ao x|, Ho3sts 9 A E7le
T T Zo] HREY FANAES Agstan vk IEEES02.11pe= 71

DSRC7} A &3k= V2I(Vehicle to Infrastructure) 5+ o}y 2} V2V(Vehicle to

[& 8] IEEE 802,11 7|&7t H|W

m}a}o| g IEEE 802.11a | IEEE 802.11p

H£2 1 (Mbps) 6,8,12,18,24, 3456912
36,4854 18,2427
] = 0] BPSK, QPSK, 16QAM, 64QAM
Eo3tsE 1/2, 2/3, 3/4
Sub-carriers == 52(total 64)
Symbol duration 4 us 8 us
FFT period 3.2 us 6.4 us
Guard time 0.8 us 1.6 us
Sub-carrier spacing 312.5 KHz 156.25 KHz

Preamble duration 16 us 32 us

16




b

[ Aew ners 2o mw

IEEES02.11p:= (&

g OSI AZ 1(EYUAIZ)ANAFE AF 4TCP/UDP)EA7LA 14 I
et (28 7)olAet o], PHYS MAC ZZEZLS
o

o Fe FAHEA

99} ol OSl 2He| AZETZ Y

=7
=

IEEE802.11p 45 W=, tAld &8 #3 1142 IEEE16094 173

Y E 9] T (network) 2} Z<F(transport) T+4-2 IEEE1609.3 714 wEth A4
Hejel HerAL Osl REAlS FE= floy, WAVE AH|=E 9]sho
IEEE 1609.1/1609.2 +4< HWEE A5t AME-3ct,
[ 9] WAVE Z2EZY iX HZE
O2EE BEFNM 2x
e | R U RHEAS S3 SO Ry
PHY and MAC 7Koo FHSAE et S2AS
802.11p _
MAC AZ H<9
A 0|ML FOT K@ S88C=E A
resource manager IEEE 1609.1 _ Aol =0 f _ =e f
88 4 QIES XAg B2sts RM Fo
WAVE HE{32 =d7A0[dE  ®lo
security services IEEE 1609.2 | 1_4 FOI=ERiol ot
MAC &% ASUM EQtMH|IA XS
networking services | IEEE 1609.3 | 2tRE 7|5
. . HEIZHE 28 XA
Multichannel operation | IEEE 1609.4 i
MoxE & MHA XHE =2

Diata bl e Tseni

] 1E6E 16091 [l 1EEE 1609.3 ([l VEEE 802.11p

[] EEE 1s09.2 |

[O2 7] WAVE ASdH

] IEEE 1609.4

X HE
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HIZS] S A ZIASE 2fet XA 7HE S+

IEEES802.11p¢] =z ZHe v+ (L™ 83 Hoh (2H 8)ollA & < U
ol Wifi Aol A Al AWgA ] wWE TsHAR #H oY
(Multi-path fading)s OFDM T-%¢| H S A|Zk(guard time) o= 3| A3s}H, o]
£ #al 71E 100m el Arj=gHelr F2et=s AAE 7F=Ed < 1km
7VA g2E ) IEEE802.11pe] 7% 7F=EFY<S average multi path delay
spread BHS 4= 4SS ER, F léuses VIEEYOER AAJH
[EEE802.11p= E3 o545 5EE 200km/h7kA] A F3tER, o] 7% °F 1kHz
yele] =& F3<(Doppler spectrum)”} HAY5tH, IEEE802.11p EFANA+=
o] &£A|E Preambled} 47]2] sub-carrierg I EH HEZE HAFsiH, o] sE2F
B &3 AHE Tl Bt RS skt

=3 =8 A5 (Physical layer) oA IEEE 02.11pe] % 5271¢] A B.7)2]o]
F 487= dlolE &2, UmA )= doly HEI} §le LS (pilot) o2
SFE, Z2b2 10MHz ™93 oA dSHTH5].

Rate Res. Length Parity Tail Service |  _____° Tail Pad bits
4 bits | 1 bit 12 bits 1bit | Bbits | 16 bits PSDU 6 bits
Preamble Signal Data

[22! 8] PHY mizl =3 =

T3 IEEES02.11p= (3E 1003 #o] & 8 TR/ Hx4 3 ALExid
(Channel coding)& A|d3tel] wel ZHdl 27Mbps & ThYg HiolH A4
T¥o] 7hFsstH, BPSK Mz Adstez oxxie] Ad S4dd = thA
g % glnk

[¥ 10] IEEE802.11p T&=(MODCOD)
OFDM AlZE | OFDM A=
JAD o HIOIE HIE FYE HE
T&E [Mbps] HEEA a8 (Data bits per | (Coded bits per
OFDM symbol) OFDM symbol)
3 BPSK 1/2 24 48
4.5 BPSK 3/4 36 48
6 QPSK 1/2 48 96
9 QPSK 3/4 72 96
12 16-QAM 1/2 96 192
18 16-QAM 3/4 144 192
24 64-QAM 2/3 192 288
27 64-QAM 3/4 216 288

18




Ml Aerd 2 Hubls

2) Cellular-V2X(C-V2X)

7 N8

3GPP(3rd Generation Partnership Project)= V2V, V2I, V2P, V2N & C-ITS
AMul 28] YddS T8 F Je F¥S AYsta o5 A A A
] 7|9k A FAEFAS A% BEIE FX T JdoH, (F 1) 22
s T2E FZA717] 9l 42 '17d 32 ‘181 d ol Release 142} Releasel5=
Tl C-V2X EFEE g3t 53], Rel. 14914 = LTE 7159 Uu A
o]z 7I¥ke] 7= FAlF PC5 IE#H o] 7Hke] & b FAlo2 Aoy
RNew, Z|A = FAl ALEH= Z|AToA dERe T4 Z(downlink), T
Dol A 71X = B4 Z(uplink), PC5718F @ 23154] 7 2(Sidelink) s A%
2= FAsEATHe][7].

LTE-V2X& =& U
2L QoS 87} F5A1717] 98, D2D AelER A AAlE 7o g
= VoV AAHENS AYsleE & L%E}[S] LTE V2X+ Rel 12(D2D)7|H+2
2 TS oy, TZA=oA  AFse  F7IAE] SLSS(Sidelink
Synchronization Signal) ¥ GPS A& & 7]/\ T2 ARSI TS 1149 A
Folsd 9 oo WE F4 AZE XA g xd Y A
A3l F7H8 3241521 Reference Signal(RS)E R =Z 3},

i

ol

0

Al

¢

bt
N
i
rlo
o
o
p\v
rlo
=
N
>
=
i
rlo
2
i
o,
NE
k
b
o B

[ 11] BEZY C-V2X AMs A

o= Rel 14 Rel 15
ez 100Mbps 1,000Mbps
HIO|E=7| | 400bytes 400bytes (AH2™ Al © 12,000bytes)
ZHH 2| X 320m 1,000m
AT 280km/h 500km/h
~10ms(Z&F8l)
XIHAZE | ~100ms 3ms(HTHRM /2| RIZFAIA)
bms(YA2H)
AMZ|E 80~95 % ~100%

19




HIZS] S A ZIASE 2fet XA 7HE S+

EZ Aloj/HlolEAE HFo] 7€ AELHTSHIDM)IA FatrEdt
3} (FDM)7HA 1eists, 2 Ago] EARE AAste] 3o vaxal
o] AFARE AGE F ot FA CV2XE FETHTY, dAY A=
A, 942 8 5G 7] AFFAl 53 2ol gd FHe AlEsk=
21l Rel 15FFS vl Fo Utk

C-V2X9| A3 o84 7AW A, A5 HXAWAVES} LTE-V2X+= 5Y
Al 100ms©]s}l, LTE-E-V2X+= Imse]shel & bdA g, &= zﬂ<>1
WAVE 7|9 Hls]| F44d%50] A, olssAl Faot shte] Ao
T4 7Fesltdes S & 4 Aok =S LTE 2 5G F359} 596 C-V2XE
One-chipo. 2 Fdst= 45 FF A2 “o|FH+590" °]& A @27
237t 7k, Bzt AnfEENE FAlo] Jhsdte] V2PT AN E
g o7 ®Helrh

o ol

ol r‘—_>’~,

Ot
-

olr(

(29 9)9} o] 3GPPAIA AAISHE C-V2X =z FE2EEE HH, CV2X
A2 ©dzke] g o] 22l PC5eF 7| A =-@ a3t Uu JE|# o] 2~(LTE
HE o] 83 Relldo| A& PC571HES] A U] @ (Scenario 1), Uu”|HEe] Alut
(Scenario 1), F+ 7FA EFE AR&3l= Alve] 2(Scenario 3)E B olstaL
Ao W, Scenario 39 B¢ EFE ol&st= A 942y 54 U ES FAL|
o] RSUE A<l

O_Y‘i
to

Legac)r LTE

-~
V1
V2X Application Server
V2
V3 (7 v
3
| V2% Céhuol V3
Function
>
|V
__PCS PGS . PC5
UE C (Pedestrian) UE B (Vehicle) UE A (Wehicle) UE D (Stationary)
V5 VS V5
VX Application V22X Application V2N Application V2X Application

[a3 9] C-Vv2X &=7x mH
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|| mem xissy e mw

C-V2X= &7H = AF dUESE 5o WAVEC Hls 28j7ts m=2g,
olo w} =E7 Furt X A EAZTE BF = WAVES IR IA =
424 ZAE alZshy] f8l, (2™ 1003 2] DMRS(Demodulation
Reference Signal)®] A& A& AU B3l AE e 4 2 xAS A
gt} o] DMRSE 2t A] B2 J(PSCCH(Physical Sidelink Control CHannel),
PSSCH(Physical ~Sidelink Shared CHannel), PSBCH(Physical Sidelink
Broadcast CHannel) &) & 271% &9 5o dow, Z} DMRS 42 0.5ms
7b Aok Rel14olA = MBEZH ST DMRS MGE a2 S7ketal F=xAs
Ato] 2HAE 0214msE A7+ & =84S T4e S8, WE ol &
A2 Hetol= A F82 A AT

#0  #1  #2  #3 m4 E5 #6 #7 #8 #9 #10 #11 #12 #13 #0 #1 #2 #3 ¥4 #5 #6 7 #8 #9 #10 #11 #12 #13

I l G
P

G
p

iLAaLaLs
riLtAaLaLs

1ms (one subframe) | 1ms {(one subframe) —————
DMRS location for Rel. 12/13 PSCCH/PSSCH DMRS location for Rel. 12/13 PSBCH
W0 AL #2 #3 A 5 #6 47 48 #9 #10 #11 412 #13 #0 #1422 #3 F #5 #5647  #3 #9 H10 #1 #1213
S
G S|S]6G
P S|1S|FP
1ms (one subframe) I 1ms (one subframg) —48 —

DMRS location for C-V2X PSCCH/PSSCH DMRS location for C-V2X PSBCH

[33 10] DMRS = &

o Ao} ElolE Y Tz

Rel 14914 #AHE V2X& $FA AAAIHS HAser] 9lste, 7]1&9
LTE/D2DoN A AME3t= AlZSTEsHTDM) W4o] ofbd (I8 11)3 29|
Y ABzY A AxdH wloly Ade thE Ty oA ARt
How FAA HAFse= Fi Y BF3HFDM:Frequency Division
Multiplexing) ¥41-& AR&-3Th A2 d(PSCCH) ¥ ©l o] Bl 4 (PSSCH) ¢ &
g T2 1E 20 AAE biel o], shuhe] QoA AlojxfE HolE
Ad AdIGs EYATIAY Aol HlolE AEe shute] AEAfE A&

Ao g dste o V2X @ F5AS AT Jdth

g
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I HIZS] S A ZIASE 2fet XA 7HE S+

FSCCH
pool

FSCCH)/
PSSCH
pool
FSDCH
pool
h 4 h

[32! 11] PSSCH/ PSSCH FZX—Non—adjacent allocation(X}), adjacent
allocation($?)

T3 3GPPE (I8 12)9F 2] 5G 7€ A8 R o8-S Al 5G
NR(New Radio) V-2X %F3&5 FX Fo Aom, 5G-V2X:= scalable
OFDM, LDPC/polar =49, ¢tElY 4 S7F & EF el ozt
LTE-V2X HO%E £& HolHed A, 1L A4 A5 AL Ede =
=2 31 Yot

o

@ 3GPP LTE Advanced Pro Release 14 @ 3GPP 5G Release 15 @ 3GPP 5G Release 16

4 4 4 ¢ ¢ 4

Chipsets fortests  Inter-operabilitytests ~ Commercial availability of Mode 4 chips

C-VZX (R14) chipsets from various vendors

Integration, Valldatmn and Testing with
Ms (EU, China, US)

Testing of traffic infrastucture
(EU, China, US)

China us
(spectrum for deployment) (spectrum for deployment)

EU: Final CEPT report @ 2020

EU: Spectrum available
China: Test spectrum available Start of vehicle deployment
C-V2Xis real and In-vehicle commercial
ready with commercial deployment (i.e type-approved
chipsets set for 2018. vehicles) is foreseen at the

latest by 2020 globally.

[33 12] C-v2X BEZ3t UX
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Ml Aerd 2 Hubls

3) AFTA 7€t v

C-V2X EF2 (F 12)9F #o] IEEES02.11poll HIs] ol /e 7]|&ol=
2, 0s37E 8 B e Al AdEd W T ) Alse A
254 2 Fo 880 fsital dEA AR

HA C-V2X+& 5718 (syncronization) Al+&THE3HTDM)E 7HsshAl 3tal
olo] we} AEdY RS W E(overhead)E ZHAl StEE, Fib¢ E%
(spectral efficiency)°o] -3ttt EZ, C-V2X+& /\] TS E3HTDM) 25 o}
Ul FarEdt5aibA] A dstr] “ﬂ—r-oﬂ =2 oo FIAH3(link
budget)= 2AE < A7] wWZel, C-V2X2l ]’ IEEE802.11p Rt ZtHA4dol 7oWF
Attt & & Ak C-V2X= AE ZQPWA o HE FE=F AHsty,
> =713}l A 7434—‘7*—41(C0nv0ult10na1) A& 93 [EEES02.11pHth QJE
2dB 7t 27 AE Adeol ¢, AsAAE 7lse AdsER 279

3 3 g0 E AFSSE SC-FDM Wale Algslmz #A OFDM #
2

& /\]9] By (averaged power)ilﬂr o ﬁag A4o0] 7155t} vlx
u

o] -sIH10].

[E 12] IEEE802.11p VS. C-V2X 7|& EX
£4 IEEE802.11p C-V2X
S/ |=t
(Synchronization) HIS7I =
HE|Sald
(I\/IEultipIexing) TDM TDM, FDM
e Y :
(Channel Coding) Convolutional Turbo
HARQ
MHES no HARQ (Hybrid Automatic Repeat
request)
waveform OFDM SC-FDM
CSMA-CA : .
o - : Semi-persistent
Kt E (Carrier Sense Multiple T . .
i ; o transmission with relative
(resource selection) AccesAng\i/g[;nCCeo)lhaon energy-based selection

23




HIZS] S A ZIASE 2fet XA 7HE S+

— - - - -
AdE g 2EC wzd, o33 AdIY, HARQ 52 Ao o
=
of wa} (¥ 13)3 o] C-V2X7} IEEE802.11pkH T}t j$- $-43 BER &
[e)
S Hol= o2 RuE QQuH11].
1 ler & & L T T
A Q
09 0o AL o 1
* N ~ \G
—~ —~ N i ~ N
e 0.8 08+ - A N 4
E E = e ® ~ b
2 2 “<a_ a Ry
s07 807+ = *:\ i = o
= \
2 > = i, k a
_‘E’ A E Mg ~ "*.‘\
gosp 1 Zo05p RN . ~3
A ~
04 || —©—LTE-V2V In-coverage i 04 || =@ LTE-V2V In-coverage .!L
—#—LTE-V2V Out-of-coverage =¥ LTE-V2V Out-of-coverage
—&—EEE 802.11p/1TS-G5 —A TEEE 802.11p/ATS-G5
03 1 1 1 1 1 1 1 1 0"‘ 1 1 1 I 1 1 1 1
50 100 150 200 250 300 350 400 450 500 )50 100 150 200 250 300 350 400 450 500

Awareness range (; ra“,) [m]

(a) Bpe = 190 bytes.

[33 13] LTE-V2X % IEEE 802.11p Z} M= BER

24

Awareness range (1'1“,) [m]

(b) Bpe = 300 bytes.
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A5d ATy A9 o Fy A FF
1) vl=

1] AHEAl Y 3)(FCC : Federal Communication Commission)© At 1999
5850-5925MHz2] 75MHzt1 ¥ & ITS AH|2Z Y=+= DSRC(Dedicated
Short Range Communication) 5= #Histy, $AEY, EQWAL, T
M= TY Zletde AYstint olo wet 1] weAd Y Ade Wol ‘99
WRE] ASTM WG E1751°14 DSRC ZEF3} 2Ztdo] AlZt= %13, IEEE
802.11aE 7|Hte R 3l= #FAS ‘029 AAS AT =S ASTM E2213-02
DSRC 42 &l 7l=2 UNII ‘%HE(5735-5815MHZ)9— o] gst= T W A
H]Z DSRC AH| ¢} slve] a2 89 = Ze 5ol —Er&’it}.

IEEE 802.11aE 7|¥tSE 3= DSRC W22 44 3

HU FIF

Al F= Fu, vlolH ASEE, AE tdE 55 1/2 asstofof b,
oo we} Ad thHF-E 10MHz, H°lH HE<EE= 6Mbps~27Mbps7hA] ot

Soldntgt H2 Ao Aulz= Ads 247 Eefste] AHEdts Aol
H, ol T FIF AE oA AT 5 de Fa T WS HAd)
skl T AFAES HAUFe R BASGES sttt

25




HIZS] S A ZIASE 2fet XA 7HE S+

5.9GHz DSRC BAND PLAN

Shared Public Safety/Private Dedicated Public Safety
Control  Med Rng Service Short Rng Service High Avail Intersections
I I —
_PowerLimt 448dBm , _______________! 40dBm_____________.
A
Power Limit 33dBm
"""""""""""""""""""""" S N Y
Power Limit 23dBm

Public Public Public Public Public  Public Safetyf
Safaty Safaty/ Safatyl Control Safaty! Safety!  Intersections
Privale Privata Channel  Private Private

Ch172 Ch174  Ch1T8 Ch178  Ch180 Ch 182 Ch 184

I§IIIIJIIII|IIIIII|IllllT'\l IIIIIIIIIJ_/I’IIII

uy o] u uwy [=] [T [] Ty =] u [ =] L o [] u

o o ™ = = wy w3y w0 w0 P b= o 53] o o 1— o o

o3 o - g a3 o o o ) o3 o0 ad o @ & &= @ & &

T wioow wi oow wow T \& W oow wi i wiooud wi
Fraquency(GHz) Canadian Special Licensa Zur‘es

[22] 14] 0|29 5.9GHz C ITS Ot AF27|E

(I8 144 & F Axel, 2 Ad 27 34 ,56912,18,24,279] HlolH
HEol 7hesith Ad 1749k 179, Ad 18034 182% /b2 A¢ 747
20MHz®] 44 1759k 18102 A8 & = 3low, Umx] 5MHzo| 43 4
2 HAEH AoAES EE OBUMA SEHAIAY & olY, &&¢A
AR golE 5 wEdth WA 178¥ YL Ao Adm = OBUE A
AAqE = AsH oz MM RSURFEH Y ddoly HolH ;ﬂd“ 73 AL Al
AE FASH. Ao Ade] EE HolH= 200ms ©JWoll AF= o oF st
Aol Aeold Fr2 RbRdEY. AoAddM e A ﬁi7} e A
HAAES -4d8HH, 200ms Bt & APEHIAA= ARz S Fe AE
A

AMuz Ade Tl AREEIANAIZE Dolrt 31 FE EAFAA 5ol HEH
W, TEHAE S AFd A@EHE A SH= CSMA(Carrier Sense
Multiple Access)”|™-& AH&-SHTH12].

26




Ml Aerd 2 Hubls

2) 4
FHS FEAEHE 4ske HYHY3(EC : EU Commission)E &3l Ad ‘08

W 5855-5925MHz tidS ITS &o=z a93k o|F=2 A 176180 A
(5875-59056MHz) &2 AHE- ol At 53] A CEPT report 71(2018)l A
= (2™ 159 #Zo] 58755915 MHz ™2 Road ITS &§°o=, YwX
5915-5935 MHz th¥&  Urban rail ITSel $A48& Hosta, 5925-5935

MHz th<-S Urban rail ITS 3802 d3A 88 W73 0H13][14].
_ A gBmmHz
30
20 ¢ SCH1 o CCH
0 —+ SCH3
] SCH2
0 R
-10 SCH4 SCH5 | SCH6
ITS G5B ITS G5B ITS-G5A | ITS-GEA ITS-G5A | ITS-GED | ITS-GED -
-20 | | | | | | | |
5850 5860 K870 5880 5890 5900 5910 5920 MH=z
[O2 15] 83 5.9 GHz i FOi: AFE7|E
w3l 1A &(fixed service), F3}&H (radiolocation) R 7|7 ol Eg FA A

=]
2EI(MGWS : Multiple Gigabit Wireless System)¥2| F&< XA .%‘_Zj_o_i,
63-64GHz ™S V2V/I2Ve] ITS &0 2 7} Eull a3 tH14][15][16][17].

Dedicated Shared Pub. Safety/Private Shared Pub. Safety/Private Dedicated

Public Safety Medium Range Serv. Short Range Serv. Public Safety
A AL AL A
r i 4 h
ZzZorH HIL ME|A(175CH) . £ ME|£(181CH) S350
o= A= CHE M|~ CHE M [~ ng;iHHE CHE M B2 CHE M|~ B
(172CH) (174CH) (176CH) ( ) (180CH) (182CH) (184CH)
o Reserved Reserved SHE M B~ SEE M B~ Hojzpd Reserved Reserved
mHE (172CH) (174CH) [176CH) (178CH) {180CH) (182CH) (184CH)
o
[32 16] 0|2, |82l 5.9GHz ITS MY ALZAI=!
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=3 L3 = A 179 5€ CITS =95 A% FFE 7HInception
Impact Assessment on specifications for the provision of cooperative
intelligent transport systems) XA L3tS 53, 91U (Delegated Act) &
C-ITS 7517]‘:01 A AW EAE %‘% AET B ok He 54 W
o] Fad 7-F, ©] Hol siF EokllA JMAde Al FAHAAY 2Es] Al
4 5 = % =382} oJFo A A3 ALIE F
‘?j(Delegated Act)sd Z& B4 XA
EU 2} =7}7F —'1

soll 43 (implementing
T ded, 3 A9 A
1 AE, Y, A% ¥
H AS EColA At A
ez A9 %%Q(Comnuttee)% T3 oA
o] % ECoIA AW kS #al &4 =7t A
o, o] W ZF =7} fEE T4 %’:}:H
Az} ok ECE tlEH el
*?g Qroll&= HIEA] 53, thd, B9, &
As|stAY gl xRt tis] W&
e Ay, 27) L3 Wil ds d S glon,
Al ejo] ZrAs} At
, EHLS B3 EY bd € 5835 9% CITS =
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ITU= 7]&e] 2t Au| 2 & sholl Al 2 2] 237(Resolution)ol] w2} Z A
A e A3 IS 7d< A% 23 Ty d= d7E WRC19 oA 1.12
2 AAEa, olegdFR BuE did A ITS §4& 9% 23} Fuks
AE B 7l&q 54 A5 *z‘sg Zoll AUt

TS geRE W, #Y SAME (E 137 2ol elutet s
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A ITSE 91 ¥=9 AF72(RR:Radio Regulation) 7|1A §lo] ITU-R #L
< B3 FA/AYE 23 T ALgo] TMestthe dAdel mel 5.9GHz
o] CITS Z3}Fuk4 7o) WRC-195 53 &4E Zloz Hth
[& 13] ITS &3 Foj sigk(vay, V2l §)
Technology/ : Deployment or
Country | Frequency band Standard Service plan year
Model
Vehicle to Vehicle 3 deployment -
and Vehicle | Sarebverelated. - Tn9; Early
United 5,850-5,925 to/from environriwental Operational
States MHz Infrastructure information Deployments
communications (Communications)| ~ 2016,; Pilot
system Deployments
- 2017
Australia |5850-5925 MHz Vav/v2al
communication
Guidelines for
3 field
5 770-5 850 experiment in
MHz \V2V/V2I Safety related 2007
Japan communication information  |(revised 2013)
755.5-764.5 Enacted in
MHz .
(revised 2013)
5 855-5 925 V2V/V2 Vehicle Safety | £ onied in
Korea o Related
MHz communication - 2016
C-ITS
Field
. 5 905- 5 925 V2X . .
China MHz LTE based V2X communication Expe%q?nt in
Traffic/Safety :
, 5 855-b 925 Enacted in
Singapore MH V2V /2l Related 2017
Information
T3 ITUCNAE (149 2ol FA=E9 DSRCH2e] EH(ETC
Electronic Toll Collection) & ITS #¥H T34 A4S A3 TS T3+ EH
I (M[ITS.USAGE)E M Foll Atk




HIDIG) Chol M ZHASIE

Flet &MAl 7HH S

[ 14] ITS &3 Fal $EHElectronic Toll Collection S)
Country Frequency band Tesciggglaor%y/ Service Deg:gzn;zr{;tr or
5 795-5 805 MHz Electronic Toll Enacted in
Europe |15 g05-5 815 MHz DSRC Collection [19XX]
_ Electronic Toll Enacted in
U.S.A. 902-928 MHz DSRC Collection [19XX]
_ Electronic Toll Enacted in
Canada 902-928 MHz RSS 137 Collection [1999]
, N Electronic Toll Enacted in
Mexico 902-928 MHz DSRC Collection [19XX]
5 725-5 795 MHz,
Australia 5815-5875MHz, - Electronic tolling -
24-24 25GHz
3 Electronic Toll Enacted in
i 5725-5850MHz DSRC Collection 2003
i
2400 - 2483.5 MHz E_xemp_tion from Elec_tronic to_II 1998
Licensing Order collection services
76-90 MHz Enacted in
(FM multiplex 1994
broadcasting) VICS (*VICS will not
(VehiclelnformationandC| Traffic information |be available at2
2 4997 MHz* | ommunicationsSystem) 499.7 MHz
(Radiobeacon) after2%1zzl\§larch
Japan ETC . .
; Collect highway toll Enacted in
(Elgg}:lreocngic;nT)oll (Communication) 1997
5 770-5 850 MHz _ -
DSRC _Collect highway toll Enacted in
(Dedicated S_hort_ Range aig%\zggr\%ar:ﬂrjﬂségf[?()r? _2001
Communication) Broadcast) (Revised 2008)
ETC
DSRC/ (ElectronicTollCollection) 2006
Korea 5 795-5 8156MHz TTA Standard BIS (Highpass
(TTAS.KO-06.0025/R1) (Bus Information Tolling)
System)
Electronic Road
2350-2483.5 MHz - Pricing (ERP) 1998
Systems
Singapore Y
DSRC Next Generation 2020
5 8555 925 MHz |(Dedicated Short Range Electronic Road (estimated)
Communication) Pricing (ERP) Systems
Compliance Standard: (
: _ ETSI EN 300 440-1 or| RFID (e.g. Electronic
Thailand | 5 470-5 850 MHz | " coc"part 15247 or Toll Collection) 2008
FCC Part 15.249
Viet Nam | 920-923 MHz RFID Electronic Toll 2016

Collection

30




(315)¢F o] 4% WdH, A TolA Fa=
Zol dom, Z+ ITU &A= %ﬂurﬂ‘rﬂ

l-‘s_raﬂ 3 3H5.80 DSRC, 5.9G C-ITS, 340 X}

== WA goltk 5) Fol §rgE] ME}.
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[E 15] X238 2 TU-R SREITIN S

HOENM M= e
Intelligent transport systems ITS MHIA JHQ, 7=
ITU-R M.1 o e ’
U 890 —Guidelines and objectives s &%
Zglig?:gﬁin\;vr?i\éition systems for AES S SR 0|CH76-81
TU-R M.1452 | 200 VS t) QTARE
ntelligent Transport Systems J|ax/o9x =X

applications

Intelligent Transport Systems
ITU-R M.1453 | -dedicated short-range DSRCe| 7|=1t &4 &Y
communications at 5.8 GHz

Systems characteristics of
automotive radars operating in ITSE <ot

ITU-R M.2057 |the frequency band 76 - 81 GHz | Xt2Z{|0|CH76~816GH)2
for intelligent transport systems AAE EN HA
applications

Advanced intelligent transport bt
y ' zoR(EE, 9F, 22

ITU-R M.2228 systems (ITS) radiocommunication S5t J|a =
S = S
=3 WRC-19 A 1.16014E B4 2748 WESY Z(WAS/RLAN)S H|E
3 5150 MHz~5925 MHz F3}5= tf & ol 4] UrE}Ur— FARE A"
d BAE AEST 2ol Auzd g 37 29EY 99 5 B A

=4 ZA AR v ol Sl
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4) APT

APT+ WRC-19 A 11234 ofefA| S ITS 7|71+ 2 %3} T3 AE
g ofAlof-@ Aot o} A o] HAYAS vt FOoE, SEUgte 183
NEHE APG19-3 3] 9ollA ITS Fa thYo| ITU-R A5 &3 =A/A

23l RS AR sk Yo, T ATV B4 Vs

e T= FAYAS vr-EE vF U
z3FarE s Svels 5855-5925M, T2 5905-5925M(LTE-V2X), <

HL2 5770-5850M TS At Folth. AWGAA = olelAY =759 ITS

AHE A& AR olEIAY ITS AMERES EuA A S0 H

Cellular-V2X FF3} =9 Al2H(18.49)3F3A
AE2H 0 &2 APT WolA = ITS 353+ 59GHz Y2 o|7Ho] U]
Aoz HolW, gt Bl FolA+= 59GHz o] ITS A EujE 23l A

=9 24 9 FEAT T T A oMY B8NS ReUt He

(e 18 me
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A6d 59GHz o 7]€¥ Z= 9 g ol

1) U AFAY d3

FHUttE =2 AE TEAEY 53 97 IEEES02.11p 7|Hto =
npES}o] ¢ 0] AF(2009.8-2014.12) & 53 THUFEILLEEZ(QF 7.7km 77 2
ARIEER AE-FAZE (9F 10km)ll s, HA 73 S 48 AR
AA 2 FHAsEE AAA ), B S0 7HsE BEVIAE E
2ntE gy 23 ZYPE PHVX BARE, BRSS9 g ZHE
M), 1&EFPRAANA L glol AFas AEFAEA oaE 7w

4 AR Ax 2L A

g2y Al=" 75) 59 Vle= 7= v ATh

E3F ZFE CITS AHE AA| T2 Agstozn B 4= Qe kA
A 2 HAE AuE 52o= (1¥ 2ol A-MF FIH(eF88km)el
C-ITS AHAFY(2014.7-2017.7)= 38t 53] W7 A=, S24% AR
7], B2 AA7], FAE AoYr], THE AFA L, TE2I]GHRA|2~EH
2 AE AR 5 ks CITS ARlE 73 -+93 3tk

—
-
_t;l

N EL TR REMICH TS MEd
WAVE Sa1 i_ 4
_ s in -E-l’
7971 & ==

=¥ I1XI= (RS

sZaEdn| HUIEAXII DSAUTHO0I SUYSEIFALE TEINFBEX

: | : ._Ir"._‘:!::_ . \ —
“ I ' rw F
U, ‘ . 31

FR B 672 1214 M4 1H2

[22! 17] CHTS AlHAF AJAE 7A
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| ot oot 7 ZASIS Slst AP o ot

3 M- BE7)He oF 100km Tl AL&dHFYLS 2% LDM 2
Vax 7Iuk 2 2E E(152-2012)2 Fal HAEHEoA mR2elze) X
A71&en ALFP7F FHste] F ek
AAE A Foll Utk o] ZRAEE Qlzele] =2-wFAHHE(2V) & 2}
ZFo| AR ARAF(V2) ol E3hE o ]

AAZF 7HeE Aoz HAr,

[E 16] C-ITS AIHAIY AJAH T
B M8 X

a4
V2l vay ca 2T MIH

@ X118 XFZHIOIE 2 O - O O o
JESE @ AR DB HE M B ol - o] o] o
HHZ — =
®WAVESA)|&S RSO WS A4 o - o) - -
© CEYUYFHHE HB o) - o) o) o)
A2 ® =0 AH - MRS o| - | ool o
S2HIA :
® 52 EHAFNZWIIY o) o) o) o) e}
o XI2 orX @ WAZ AU HYBL O O - O O
SHIIA ® T|H I 2 TN O O - o) o}
H=nsE @ WA 2HE O O O O O
oI XN ® W2 HA(HO| 2SKI) 2 oY o) o) - ) 0
o} W AZE AHEZ D O - - O O
A Al Care L Y ET T (BN O - - o} 0
J— ® ANES LK XN O o) o o) o
AlIlOIIQ @S NSE=2 31 Q @] @) O (@]
® g NI AN ED o O o) o) e}
s AR 2 AUAAGA oAM= AEF BokE 4x4Hg e A= =E
TASRT (18 197 2ol 2 AAA wEALT A% AFAAL 1%
olAY FRE& Agsta JTH18]. WA ALAldAE 209 7HA] BAIEE
2 133km 3ol 1257019] RSU AX|, 8lA| /W2 Fol V2X 53 @] AX
5 B3 REEE A0St FLE ATEL BRE AL AY F
RNom, o] vz AW L AF FolMZ CITS AFAE S 3 Fo AUtk
Eold H2 AEA, Hu Z AF T AAAANA F3 FA ALY Lol A
7€ =23k AAleks &, iR [EEE 802.11p 7I%be] opd C-V2X
71eg 7IHte 2 & Agsta o, o]o wel & Zext AT gY




|| mem xissy e mw

Z WA BA 2 BY T
3

Srlo) o},

MEEEA (18 ~ "20)
C-ITS HEAY
s CAX TA|DSLSE 1334km
= 1257§ RSU 47X
* 16007 ADAS+V2Y ET CFE7|
- JhdB 2~ 1,000Cf, EA| 400Cf
- Lb&7F 1500, SART2AF soCf
» 157) MH[> HZE
-LDEMT 3 2R3 CEQE 4
-SMEE L {SAE L Sl

AR BEAZLEE (13 ~20)
s HENECE HETG-AATG 10km
s gEDACE MZYC-OMIC Skm
= 157} RSU A%
= 1007) WAVE CHZ|
YR e E

K-City ('16~"18)
= KATRI =24 A| 2B 3602
« A 20§72 AR HASHE Mo

C-ITS AJHANY (14 ~ '17)
* OFEAE D4C= BHSE SR &76m
= 797 RsU A%
= 3,0007) WAVE Er7|
»157) ME[= HS

HZTA (18 ~ '20)
" C-ITS HEAY
s A|LfQ| 7= E 300km
= 007§ RSU AX|
® 30007 V2xX CEEET|
620 MEI~ HE
-7 2EE =EAH S UERERE

- HER =2YR|, AR HEoEE

RN

i ¢
_.-uajun

- OYE 8 7Y E, FHPEHS

SRE| ZAE| (17.10 ~ ‘19.12)
= F2ZmE 2 %e| 5.6km
W HASHE 75 (2632)
* Hybrid VZX(WAVE, LTE, 56) 7=

BFIEZTA (18.05 ~ '19.09)

*M=edd, 28 8 F8 85km
= 907 RSU 4|
= 5007 ADAS+VZX EE, DIG E& 07|

- Hr|E Bo/asy - 2500

- BE4 1500), ZREAEF sorf

- Y s0f
1374 ME|~ HS

A (17 ~ '21)
*HI=EE[2E 13km
AEFUA ATl EMY EE
- ZlolCl, B4, ADR, VX, =8| 2§
-OXE % HIRE, £ DU

St (18~ 21)
= A|UQTHEE a8km
=371 ME|2 HF
-EEATTEA S BARELS
- HAZ EETREE RS
ABETRAS XFEELT|
-AEAsTHSC AEH- AE

$EH BE N2 2(388km, ‘20), FQ 57 LM('21),
I EE DHS2(22)0f C-ITS Qe 24
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2) 7= E o7 dgF 4=
7}. TEEE 802.11p 87 ™ ¥ F(required bandwidth)

IEEE 80211 A€ 7I&& A¥l= B S7to e s34 &4 =
7] #18ll 1.6us® 7F=EF](guard time)= AA3HAl =+=tl], OFDM= AR
IEEE 80211p 7]1<«% FFT symbol time ©] #ke] 48l 64us’t HE=E
OFDM¥| symbol duration< Z 8us® Al4tHETE old e, OFDMY]
sub-carrier spacing< 156.25kHz7} =11, %A sub-carrier®] 7} 647]0| 2=,
Add A 87 HYEFS F 10MHzE AL TH19].

o] A4S T (3E17)o YER AT

[Z 17] IEEE 802.11p 7|&2| @7 [HHE AlS

ZI274"] 1ms & 2712 HAIX] ®&

1) OFDM 29 7t=EHY : 1.6us

2) Bt 1kmLiQ A5 X|H(delay spread) Zf : 400us

3) 802.11p0INE 7I=EIJE WIFIQ 48|12 A=: 1.6us = 400us x4
4) OFDM d&9| FFT symbol time A4t : 6.4us = 1.6usx4

5) Symbol duration : 8us = 1.6us + 6.4us

6) Sub-carrier spacing : 156.25 KHz = 1/6.4 us

= MHHAEE : 10MHz = 156.25 kHz x 647H(ME 742|0{ 2)

U C-V2X 87 9=

C-V2X+= LTE 7|&S 7FA43t 1ms & 2709 WAIAE A5, Wz
2 I9-2 QPSK 1/2%4& A8t C-V2X 17] #i3l2 14709 OFDM 4
E= ?*éﬂlll, o] F 87ito] HlolH HFEE&ORE ARGHT o] wat C-V2X
e AHE Al HA 2 TFHIES (R 18)F o] of 45 MHz A== Al4tH
of AW, T4 AHAE, =AY, AHEA F, AFF T 7IE FEHE 1y
Al Ht) 13.65MHz AEE 87 theFo] 7tHE & Utk
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[E 18] C-V2X(LTE) 7|&29 2F WHZ At

ms g 2709 HIAIX] &, QPSK 1/29] ZFYA|
7k 17 IZl2 & 14749 OFDM dE=2 4 E

& 6/l IAUA, 8= H0|H HE&EC= F&
= 300 byte

(o] 2 [ 2]

3|4|5|6|7|8|9|10|11|12|13|

1 TTCIms)

Lt. Sub-carrier spacing : 15 KHz
Ct. QPSK 1/2 & : 2,400 symbols (1ms

&) = 300byte x 4(QPSK) x 2(coding rate)
- Y% 2t Al @ 45 MHz =

2,400 symbols/8x15 KHz(subcarrier

—

spacing)
[E|CHEL AHE]
2. mlsd ME9| IHME(HARQ) 13 Al @ 0.72 MHz = 4x12(carriers) X 15KHz
- MAHHYEE 5.22MHz = 4. 5MHz + 0.72MHz

O Xt £~ =HH(14404) : 7.52 MHz

HE. ETSI X HO(65 % XY XHRL) 1 M2 : 124 MHz = 7.52MHz x 1.65
Ab 3GPP CHYZE AH1(90% At MLE) M8 @ 13.65 MHz = 12.4 MHz x 1.1

* e0F AMAZ H3VEE, A = H HRUGEE 32 40| M2t 7HA

3) 5.9GHz W & &(coexistance) ©]7F

7h =u HBAA

& Ao A 7led viel o] fHugE HIES =, £ 9 dFEEe of
Ao} 7t A CITS Z3F942 59GHz o] Z3tkE o] 9lon, w3 7)
Z IEEE 802.11p ‘4o 2 ZH& sz«}og, o] F2 Fol Yt}
"M 3GPP, 5GAA 59 & GAlo = C-V2Xe] & 94 9 5G NR

V2X 7l&E & 7|EEA E}E A5

5 991% WEoR F Fuse 48 8
Faha ek
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AA7A SLUeE MG rre] Tl TATAA CITS B &
NEe 95 UYE, AQ 5 9 29 B9 FASE ol /1% FU4
Aol WEHo] gops AfHont ou J|&E FEHAY TS AHEE
Ho| Fx7 79 Agol bssieh

=) AHEEE A =8 24, 23S, A
9 7% & 7+ 71€t 3FF(Coexistence) 7= A7} BFHOE FHEE oo}
stH, 7l 2487 oge A o E AMSHE T dYS
e 5 S wiAIsk] $17F go] AdaE oo gt
I8y 5 dYS olF Ve toE Bl A9, Fa4 g8 A3t =
bl fitt fEluete] AabH A5z A1 (A de] &FH) g Alex
(Haardelgae9 7iA) Fol 89 vl =R 7| AN A Fapa
olgEE TN 5L FQ AXE dlu gorE AAAHAoRE FTY Fuk¢
oA golgt 7leo] AHEE ABF & 239 AWHAA = ofFdna &

k]
off my M
o o 4y rot

=2
>
1o
off
e
o
S
ofo
I
X
g lo
)
o2 T
o
N
ol

.

& o, Ao Aexoj4dH HHELE 59GHz oA ol 7<=
(ol TEEES02.11P % C-V2X) Abgo] obd, 77-81GHz ¥ <] ©]&=3
08 AR AFFEdAdeld 2 gESAygelt) s34 22 B¢
o A&He Ze= o3 & F Ut
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[y

[% 19] FoiH A 5 L 6X

AsZ(ATALY 2Ry D B SHRFALFRE ARAAS 2R3 S5t the
2 o] AW vhAStT Adstelol s, 1 Y] PG AAYLL vhaAstelof
sttt <78 2013. 3. 23, 2015. 1. 20., 2015. 12. 22, 2017. 7. 26.>

1. MELR F359 o] 87]s AE

2. o8 T FoF ol gEHE FH
242 FoT FEAETIE AT
3. Fowel HATH
4. =71 3k Auke] SARE)S sl BASH] % Fo - =A
@ AFA3E e S22 -
=38 o7 A}
[AE7074 2008. 6. 13.]

Aoz(AoAY o] &EE2 A
A o] &S £ st
2013. 3. 23, 2017. 7. 26.>
1. FaFEre] H7

I

jalll

al
)
I
ol
it
=
ofo
ye,
ol
it
i

D B ERFARGRe AL FHHL &
Basa thg 7 xo) 4GS Adstelol Atk N

2013. 3. 23., 2017. 7. 26.
[AE704 2008. 6. 13]

(o)

Aox2A3(FH5 FEAE) O FVEHBFARFAL 25T, FH5EAY, T35
AFEES e Ao A Fulgo] AR = ¢
ok o, Aexol4d] ke e A 9t of
B4 of Fejstelof ek <A 2017. 7. 26>
@ HF7EAHBFARZHLE TS5 FEAEY] Wl =7, A3, WY F

Aste] AT O, Aezoldel wet e AL glste] o gt Fis
of el E HEEASAB ok Fejsteiof Aok <AF 2017. 7. 26>
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L} 5.9GHz ] &<&(coexistance) U<t
1. ETSI®| &E%<t

ETSI:= 59GHz tollA olF7]l& A8 Al a2 A, ta3t o] =7
F 7 ’eks AAska Ao

HA 259 A A (orthogonality)= ©]83% WHOE HAFH= 7 Al
A ZHTime), 3+ (Frequency), %Z}(Space dollA AnAe Zkevd 83
o8 F Az YZe] 0o] HE=E, I A3Vt & ATy HiEe £
AA el ofsid = Sl

F HARE v AR, Fab, Sl Aol HEARE T4 A

[e)
£ 71| ok&s st ol WA, A3 ok (A-Priori Agreement)ol] 2]
o FES a3l @Ado] sttt

fn &
ulfe
)
.
o
)
AN
)
Y
o
L
o

il

PN

A& ZF A2sElol Tigk AbHe] FetvH ARE F
(parameterization)& B3l 2t ITS A28l b AL, F3<7, I3t 59 A
S g@AFgoZHN FY AAd dolA FESTE o] WHE Fi Y g9

25

of 7] HHel FE Hf”“”/}vﬁ]r(CDMA'Code Deivision Multlple Access)b‘r

4, &

[‘

= Al l‘i—?—_'_ E}TQ(TDMA Time Divison Multlple Access)s &85 (physical
layer)& AlIZY, F3<7, FIHGAA F/sts BHS S8l 730l 7Hssith

o] WL AEHE Wl wEt g Vet ¥EC] JhedE T 525
< FUSAZ F e B 4 Jie ST we EYAS 5 ¥
HF27F ARl ojgle & er=m, B4 Jleo] B4 Ade AMESHA Xt
= A7 sAY, B4 Jled EYAS MY FHE Hs dF &
=0 #AE ¢ Av= Sl A

ol
[‘E

%%HE—L— £% 71% AHge AGHoE @S] Agss ol Utk
O A

o XN
off — X oo JR
Ol
ok
2
_Lz
JI

ot O o
o (113
(0]
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A9y AAE AAstAoF k= 5 TR A8l aFH ok sh=
A 847t B
Al AR EE ITS Fab tigolA dF tdid9Fs 2442 & < 233}

Olﬂ ME,

= WHelth ETSIoA = (2™ 19)9F 2] 59GHze] ITS Y Z F 10MHz
£ 717} IEEE802.11p2t LTE-V2XE &date] AR&-3te Wk (Phasel)< Al <Ha}
Nom, o] % 5885-5805MHztHH 9| Wl AEd2 o7& o] AHESIA &+ 74-¢
A F 1E3 JuAe e A T leo] BE ASY £ e 3
oHphase2)& AN AT E3 vlX A (Phased) e B4 7142 gd
i BAEA AT+ JE PR ANSAL o B¢ FEL A5
Zt 7€ XES & 0}74‘/} HEo 435 of&% To] B8 QAR HANY
Z 3 Jurle] A VEIEE Fis B4 Wolna ¥ & gl
Phase-1: 16 MHz
: priferretri
Sharing of 5.9 GHz ITS Safety phannel
band via preferred channels. )
Tech-A Tech-B
5875 5885 5895 ( 5905
10 MHz
preferred
channel
for Tech-B
Phase—2: p::;gf'gfqt':d Tech- Adm;g gper‘;te kerz
Sharing of 5.9 GHz ITS Safety ( Channel et o oesied vaias
. or Tech-A
band, via preferred channels ) p A \
complemented by mutual — —
detect and vacate o - -
mechanisms in the middle 10 N . ) Q wjz%
| Z
MHz channel. Tech-B may operate here preferred
e.g., via detect-and-vacate channel
(Subject to specified rules) for Tech-B
Phase-3:
Sharing Of 59 GHZ |TS Safety :l-OMsz Tech-A may operate here
. PZ f\ff: :: Z{ e.g.,via detect-and -vacate
band, via preferred channels phannel Guibject to specified rules)
complemented by mutual 7 / A \
detect and vacate extended S —
to the lower and upper 10
5875 5885 5895 5905
MHz channels, only when . ) Q I
detect and vacate Tech- Bmag\;pemte here preferred
. . e.g., via detect-and-vacate channel
mechanisms are implemented (subject to specified rules) for Tech-B
in both technologies.
[32 19] 5.9 GHz i OIF 7|&Zt Fot SFLUKETSI)
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ETSION A AAIgE 10 <K (Phase 1) =Wl 5G ZH oA AAgE Wieta) 5

g 9 EFS gEAT YL v FARIT 56 2R A Y 1849, (L

d 20)7 #Zo] C-V2X(5855-5885MHz) ¥ IEEE 802.11P(5995-5925MHz) el Z+2}
30MHz %5 €33st= 22 AAIRE bt T

ey V2V [ oy e b 1 IR o ﬁ;?"
T73CH | 174CH | T76CH | 1T8CH | 180cH | 1E20 | 184CH
ikl M S5 bk Al b¥. ] SES L0905 2715 L P
L 1 J
| T |
C-v2X 3Ch. Reser 11p 3Ch.
-ved
[2 20] 7|&% 5.9GHz Cf MEALRAIE(SG ZH)

2o AdS AREskE 3 Wekphase 3)& MAC AlE3, dfwAlA $=,
A A YA AE HE 5o WHoRE FEo] Jhesithal 4 A Utk

MAC A%(Media Access
P

Layer) %%—3— %éﬂ ojFod %‘E}. ol = , A=Y Bz T
z9} Zol Az AT 54 oliEdetd AgdoE=A Afd TES B
Atk Aoz, o] WAl 14 10MHzZ o E HHje 7]&9 Ad th9F
= U2 TSAE g dte Ao Aok =7 A o8 A udRt Ve
< °ol&sts DEERE A 8 glo] o8] Zhssith o] Ay dE2 A
o] ARgo R 2 % Listen

—

dpetsh= LBT
2

ol gt WAL wlg w2 UEtdAE Y Ad F= o] 7V5she, oWk
EA47eol E3stA] ol HA Y Fo] A8IbEd Aol
At 2 71ext Adol&A o] wlg- AHgStA Aol mE] AolE ook

St o WAL AUk AEshE 7%l ke wxlo] ok
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Zo] PHY/MAC AlZo] BE& ITS &
g Zled AH&Ho o= 7}78 stell, BE ITS FAl7]o] d<F
reservation message) E 7|EQPAHAR|(CAM) F=Fo=2H HF ]7 k
Time slot)S g1 3h= et HF2] e 7] [EEES02.11pE TAE S 2
Futg= oA LTE-V2XE ©] IEEE802.117} Ad& A}Q—o}x]
g

9 o
A

| #]

@)
= a
A Zboll LTE-V2X7} ¥l A de AF43 4 Y52 domiRE £33,
AFEAIZES RS o] WYe ol EFEF BC(Backwards
Compatibility) & A|¥3}7] ®&ol, IEEE802.11pE A &gt Ttk 1S EF=
o #4o] HRsA e Ay 54 Fug tgs £t AHEsHA &
o, Fut &4 SHIAAME Tt Axlo] vk Ty o A A] <
Aol wWE&s  AEHA A3k AY,  IEEES0211pe Aol E s,
IEEE802.11p Z=2EF /] B AIA S (communication layer)ol] =0 w2l
FAsoF ) o] WAL mZEo YR F£AHL g R kst AL
3 MA Al2=Flo A 'Lo;lﬂr% s 77§ Hagk 440t

g.g § rir

—

N L ) -
e

=3 T " B AT LTE ressource pool blod
% ) fE ] ] o group of LTE time siots
8 % / / 1 / reservation message

E / —1IT5G5 message

cE

7l %

time

[O2 21] oMK S5 71

oh dlHl A< (Header insertion)

o2 ok (19 22)9F Zo] O ITS 7€ Ad oAFe A3 efdEd
259l HEE7] viE2 2d 802.11p slvldl E3dE ZdE P Al1ds o]
£3t= 2o F, LTE-V2X2] 7% LTE-V2X 367} AFSEA] e AlE 7=
E}tQl(guard symbol time) WollAl AEATE ARSEH A 52 AZITHE ©]83817]
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HIZHG] i A ZtASE ofet XAl 7HE &

o, Als HAEES A% F7HEQ] Fa o] HaskA| kon, w
71us®] A& duration©] BR3F A, F/FAIZE 30us WY =9A Azt
F3 7ol st

o] Wl A& IEEES02.11pe] EFE ARl FA Fdol 7tesitts
Hqo=, %aﬁl% T A AT FAglel 1Ha suAdRte R Fdo] Tt
Sotth =3 Fuk Ade WA gorng Fag Ao 884 SHdA
= ¢t

Wb, LTE-V2X 32 dF vgdd dAM= Ad 7Pt Z8sha,
CSMA/CA ZZEZF| 7|Hkstx] ¢ LTE-V2X9] dHrt dAEdd met =
v Y A dis ARlskAl e dle] doem, o]xe 3GPP LTE

? “ [727ILTE 1 ms time slot
f ] s [T5-35 he:adier without message
[ — 7555 message

channel occupancy

time

[O8 22] LTE-V2X &'E o|2™ IEEE 802.11p &l ¢

2 el ool A 2+ B AF Y

e B 7K Qem, E3] [EEES02.11p 7|&EH= 3
el 3GPP LTE-V2X E&E3 = 433 35 A] =t

a‘ - ™ R " P ™

g ? A [ )LTE 1 ms time slat

o / _,-""'f AR 5="\-EITH:I‘I message

?: ’ ] —T5-55 message

£ ﬁ % s [TS-G5 header without message
o

N 2112 ]

time

[223! 23] oI2AHIMIX] SE+6lE &Y JHE
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|| mem xissy e mw

EE LTE-V2X ©Z2 LTE-V2X ABZHY A& A g o] & T55 28l
(TLE 24)8F o] oA Az@Eelzert gl AZ)E AFsHAl Hew, o
UA AEs g2 AAAE AlS(preemptive signal)s HAETOZH T2 7]7]
NAl A5 HE d=E LA Hoh AA dHolHE HEdte A ofym,
AA dHolg AF Al vlE A HAFEW, AA LTE-V2X AR =32 H <)
s AlRloll IEEES02.11polAl AE AH&s A7Istetar AA R o] WHS
MR A Ade Ure a3E sk, 53 ARbdle LTE-V2XE ®
T2 EAAIZrol= [EEE80211p A5 E FHA o= ALME3lA St

oj¢} & W2 IEEE 802.11p7]1&9 CCA Ax} A& E= LTE-V2X 7<=
o] oA A& 4 B AU F9 Y (configuration) T Zo] FFo
F FAol edn wetA dF Z2F TR aFHAY A Vet F
Tt E 2 7 RFE BT FHo] a7HER, 3AE FHS R
FZo FAHL FaHow Bilse RStk =3I
A g ITS EEo] H8 vk Aol Aoy, oA A5
A% dxo Fug Aol FaFel wEt AAAJ Fug &
(spectral efficiency)7} 7+4~¥

AR A& ZHA](Ener <]
A o dou, Bx Al FA7] W E(sensitivity) 7} 2 7]eE 2 BheFe)

A4E 5 gong, ve Bz §48 A4St 5 AR %o Basit

Q.
)
o
@
o}
.
Q

2
r

—~

LTE-V2X

IEEEBO2.11p

| medium sansad
| il by BO2.11p

| backott expired -1 —

[
—

oms Sma 10ms tme

. Resources resenved for LTE-VZX

|:| Resources reserved for IEEEBDZ2.11p

| Transmission
. Enargy signal

[Oa2 24] X1 28 2 IEEES02.11p2] O|L{X] AS OfA|
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3. 5GAAS Z&4<¢H

5GAAE 3GPP 53 C-V2X 7|We] ITS BAI#A S vtd Fo2, (I¥Y 25)
9} Zo] HTES] FCC 5ol 4 20MHz Z2] Ful= o8 C-V2X §02
S 243 ATt o] A9, 10MHz & DSRCOl, U™ A 30 MHzS of|H]-&0
2 Euieks s, 53] 5GAAL] F3< 87%te| W= BSM(Basic
Safety Message), SPaT(Signal Phase and Timing), MAP 53 #-2 7|EA X
E V2V SOl H&3h= HAH] $(Basic C-V2X)oll 20MHz #o] F 83},
THFYI o] Bt XstH FHY A&Fd GAY A 7|E 20MHz F
o9 B W2 FIF HFo] a7HM, o|F ¢3 6GHz Y T F7H4
A Fuk4 tgZo] ayHTAL AT

» Waiver to FCC
—  Will request a single 20 MHz channel for basic C-V2X (CH 182+184)

5850 5.855 5.865 5875 5.835 5.895 5.905 5.915 5.923

170 172 178
] Public Control
Safety 175 Channel
et Service Channel

» 5GAA-proposed band plan

5850 5.855 5.865 5875 5.885 5.895 5.905 5915 5.925
170 172 i

g osRe

“Basic C-V2X" refers to initial C-V2X deployments, which will include V2V & V2| with messages such as the Basic Safety
Message, Signal Phase and Timing (SPaT), MAP, the Traveler Information Message, & others encompassed by the Roadside
Safety Message. Basic C-V2X will enable important safety applications, such as red light warning and others, to enhance
traffic systems & operations.

“Advanced C-V2X" refers to support for applications such as enhanced safety for autonomous vehicles & platooning

Appropriate protection from interference at upper end of the band from the adjacent 6 GHz band is required

[O22! 25] 5GAAS| 59GHz CH ITS Zmf4 HYX|Qt
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4. A8 it

59GHz ol Al Aold 7]%o] 288 3%, & 7%l A&
7 PHOE Agstel Ame FAL

59GHz BelA 7 71&ME /)%
H

Joke efs) ¥ 4 ek

1) %

off

= Hl

WA, IEEE 802.11p2} C-V2X(LTE-V2X) 71€E & Z}7 20MHzZ# Eul s}
U A 20MHz & % 712 Arlay =Y ITS 7sol €938t W
o7, o] FF 10MHz #2 Aloj& Ad=2 Itz AREIT C-V2

d HES Aog Ade] HaskA| oy, Ao e Al

SAANZHRT B2 fFHTE HoA HEe] A& AN &
3 ®ltt,
gubgtell Al AA IEEES02.11p ®2| 71+ CITS F3h< the] ARk

(3£ 20)3% 2t

73
=
=

=<

Z 2% Jo R

X<
a4
SIgs

o
T

N
U

]

e

o

o}

oo

[& 20] 5.9GHz Cf < AL E

e : 2 3 4 5¥ 6 7
- 5'2\: V2l

X
MEIA | vy | oo | oy 2 TR | sarmu
AR A N
A 5) e
=OA(W) | 5360 | 5870 | 5880 | 5890 | 5900 | 5910 | 5920

53] 5860MHz th9 ] 1H AES V2VE A Fol gloH, E-S Bz
RV g V2 AulzE Z4zF 4U(5890MHzT), 6W(5910MHz ), 7¥(5920
MHzH)Z ARE= A & 41 AdE 20 Ad= b sleir =
(FL%8 20)9F Ze] A ewla 79 AG(2V, V2)e T A ARESHE, A

32 HAERAE s EES dEE(Random  sequence) R AR
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(identifier) A% < 1#Hs & & Aok =3I 61 AL 34CGHz o =24
BAAAFoltrete] A5E Tl RV ARIAE AT £ s ZeE HQlth
4 o Hl Al

=3 Ag"E 41 A2 DSRC Hraloz Jlojgjxgoz AL =9I

S U
5.8GHz(5795-5815MHz) ™3} & 571 SHEW, A CITS = @4 {le
FEog 7|E FRTUgH} ATHES A=HS FAIAY, CITS 822

=

E 49, 790 AT AMse £0 YR 5 MHz ARE, FFE A
9 Y% 10MHzl 37 PN RIEE, 2 LS ol gt Fol Wy
N

WAWVE 0EE=E 2 E5) C-V2X(LTE)

I 3
b
F
Y

CH1 EE2 CHS5S
V2V) a2V Vv2I) CH3 CH4 " o=) CH®6 CH7Y

5855 5865 5875 5885 5895 5905 5915 5925

[22! 26] Fot4 2Ht 1-SS2H

‘

U AMEstutel o] dAZA dH EFEE 7|FS=E IEEE 80211p ¥
C-V2X(LTE)7} 8738l H4a ti93S 247 10MHz 2 5MHzo|th. whehA]
T MMl FE IR JHAERIGHE, (L8 27) | 242} 7]«¥ 2 30MHz,
15MHzZ 287} 7Fsshd, YH A 15MHz 22 Al7]& o7 we Zujs)
E 5 dugoz dAED

o] 739 IEEE802.11p 7|¥te] Au|=E A 1~3¥e &93ste], F71 7<=
Mol A87Fssl, C-VaXe @A FFo] S HE(Rel 14)00 wet 371 A

_y:l
N
(e

48




Ml Aerd 2 Hubls

do] 15MHz &8 Euljste], V& A% 9 AFAY F3& A8t
o] Wk A} X3P FA s WAVE 2 LTE-V2X Mﬂ/@_zmﬁ A
I e Aol melt F7F Fa £ 7he A dohe Aol
om, 5GAA B IU dF AEAHLG F)= C-V2X Zz!%% 2 34 20MHz
Zo] desite Ao =, 15MHz F47 #djE 4% AE3HU+= Ve 4
ol F&EZ o] AT 3 Aol g Ad-2 A'd4(5885-5895) = WA, 7+ 7]
= FaE oJAHESR ST
. WAVE N . pp— .fll’giérﬁ = ?iz}
CH1 CHZ2 CH3 CH4 CHS | CH6 | CH7Y CHS
(V2V) (I12V) (V2I) Aol | (V2V) | (V2I) | (V2P)
SSmES 58-?5 5835 58;)5 5900 5905 55;—10 5925

[0 27] ot 2HHEE 2-XISEHH

3) AA W ARg

(2™ 28)% o] Al dgs F 7lEZFo AESE F =S F=51,
zb 71w AAEARE Al A Tsde] FEHHEE TIerISY AAlske Wt
o2, AAZ 5G V22X EFE 1EFol A& wetelth o] AS A
75MHz %2 54 71%e] 74 glo] o83 5 §7] Wi 7143t 58
2 7et FAAAC] Ihsdtthe Aol e, oln #EFo] 4EH
IEEE802.11po F&42)& ZAAISHA Ratn, S8 49 C-V2X FFol &
2 o v gls Aoz BRI

WAVE/ C-V2X
CH1 CH2 CH3 CH4 {xm%) CH6 CH7
SSmGS 58?5 58.35 53;95 59(55 59l15 5925

[22! 28] Foj4= 2t 3-HMHUH S=
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4) 71 et

% Aol AEd Hkel o], fYugts EAZAELFA(DSRC) EEE
5795-5815MHz W &< o] Folu, A T2 FAbdAME 20MHz ¢ 19
N2 (5795-5805MHz) 3+ AL&3l= Ao 2 SHnh C-V2Xe A-$, B3
F&3= B SANHEE AR JleY Ae AT S50l ofFoAA &=l w
g} APA 02 59GHz tl F3 S Eallsts ARG, Fa 34 A )
A& B3l 21 A'E(5805-5815MHz) 2] 10MHz #-& C-V2X2] A|g & For=
st A3t Ve AS8eE &8st W= s & F Aok

=

-

A7d CITS FE Fy4 g9 HAE

FTAHORZ ITS Farty 2uld&S oha (& 213 2on, i AY
AA 59GHzH & ITS F3 g o® Zujsta AFAYS FXg el o
2}, WRC-19 & &FF A/ Adzstat sAo] Eot

o
Btk ey @A Jedd =E Fuk A A 59 GHzHYolA
IEEES02.11p % C-V2X b &E°] oj#le %%, U+ 700MHz, 6GHz %
63GHz W™ 5 MEL Fu tide] ITS o209 EHlE A& & + 3tk

[Z 21] ITU-R region & C—ITS FI}4 A

X< ol 0Y
Region 1(R& 5855-5925 MHz, 63-64 GHz
Region 2(0tH|2|7}) 5850-5925 MHz

5855-5925 MHz
Region 3(0tA|Ot-2M|OtL|O}) | EH=(5855-5925MHz), &=(5905-5925MHz),
2U=(5770-5850MHz, 755.5-764.5MHz)

1. 700MHz <

700MHz W F34= GHz BT 213 3z Ado] Za
'Lg‘

o
7b 2oj, Az Hag EAo] 7t 4
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HEe] AL A& Al BAs= AfF Fo F 755.5-764.5 MHzo| IMHzZ
S A FHEoE Euista, (F 22)9F Z°] ARIB STD-T109 700MHz ITS

[E 22] L& [TS(700MHz) AJAE!I = miato|E)

nt2to|E u
St Fhot= 760MHz (Single frequency)
2R H9= 9MHz Ola}
NERERS H=248 33(1/2, 3/4 2GE)
HRPEA BPSK, QPSK, 160QAM
s =4 10 mW/MHz Olot
B M0 CSMA/CA+TDMA

= APl Yt U 5 FYSAT 53 (1Y
20)9} 2ol S48 HASHe) we} AN I B4 AEAEEE A
Astgon, 2t mARe] =W AT k] BALS BN 7} wARe wF
43 9 AF AR 5L FAEL 4 WA FUS BAse AFEe oM
NATI AP FAL BHA A drlo] Y wAZSo] BF BF
4GS Aol BRI QAAste] AL AU EH AFAE $A
AT Aol WEEE 44 5 ThFE 700MHz T3 B8P A SAT

12vi 21 communications and 121

commumcations can be camied out P
an the sama roadside device ?
“"'*‘--___ _._,_...-

ﬁ. .

121
Sianal Information
U‘/ " a
i = "«’2%r ;
=~ m T
12V

Vehicle Information
Driving Support Informaltion

[2] 29] YLE9| 700MHz ITS A|AH! TR




| ot oot 7 ZASIS Slst AP o ot

Fgluete] 700MHz W o] 888 KW, Ar|ZTHE (IE 3008 Z2o] A
15 AP F Aol 20MHz(%/3HEF 2 10MHz) 3 A 43 UHD-& S &2
30 MHz %, o]%%4lol] 40MHz(}/3t 7+ 20MHz)E Euistdith.  E3)

UHDW4-802 A|243o] Eujd FosE H
s Euists Ao, Ae ghm F 3¢ F oot

A no ne ir an et ]

PER QY| OERUT REOY g
M) | (LMD (2OMH) (SMHI) [LOMHZ]

It
:

[22 30] 2LH 700MHz O} FIOty: 2df 5%

m2kA] 700MHz tYe] 43 /7 s AoE A=y, A 7|Ed vt
o} Zo] ml$ 43 4T EAHS ZE Ugoz gt Aulse] AMgs T
7} 93, LTE-R/M & T¥Fd AdErE Mulxrt E2AsiH, A/ A9 3
z3} Fu o] 4R gomz YA TS §o2 Hulslr]s oj# Y
H1TH20].

2. 59~64 GHz W<

o] g F¥F 5G 7I€7tA FEE F IEF 5GAA FAAE ITS $H
e g2, A4 ITS Fut g3 viE ojojix & = 3l

Aol Aot =u FI4 EajdEE 2Y, $Elugls 5925-6700MHz,
6700-7075 MHz M/W FA, BETAZ &5 AR Ja, A

W “18.10¥ 6~72GHz €S UWB &2o=2 F7} Eulstdtt. 53] 6GHz o
He W, UWBSF Zo] @e 29& Zhe AulaEs Axg B4 74 F
ol RAstER, JdoR 1E¥H(20dBm)S AHESHE ITS B2l 7
T FTES AT O Ve AAE SEA A S Bl k. E=F Wifi
Alliance 5 FAW @3 FoA= FHS Wifi AHES 98l 6GHz ©]771A
Al Fu 245 FCCol A& wel, o|F T4 Fu Eu 5
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3. 63~64 GHz t ¥

of e fHeIA ITS == TY] o]gFolu, AT YRME
60GHz TIE ol &3 A3zt FAWA ATE Adstdch F voe 13
44 =2 At & km B2 Hrhs ol gou, JudoE Yy
L9 g8 ¥ & Qrke 33ol Atk

Seldehe A% Bge ATYHANN(FE), 1Y, TARA 8 $FAT 5
o Yr= Bujstgon, 53 $= MAY /2 S AYT Ak =
& Y Furtde Agss S5 XYVl $He 20 dBm O ITS
Bol Al FAF B3 FYs, A hejolAe] FEYT-oe] FEATI
AgRow Pasth £ U Fas PHE 9 AxstA ok )

At ¢ v FAAMAe 7&r]E Sl uwEl 262-264MHz, 22-23.6GHz,

57-66GHz, 122-123GHz, 244-246GHz 1Y 52 &% W|X|H 77|12 Eujsta
RNoEBR FF FU} Fur Eul A [TSELE $AHCE HE 78 AL
2 "otk
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A3 FAAEAS VeV HE

A1d YAA A

1. BAHZAA

oft
>,
1
o
i
2
ol
Ol
o
Kl
>
rok
mh
r1r ol

S17h el Al A2k Au}.

[# 23] a2 Z7t/EHxe] RMMHATS Heo

=7} oS S4H|e| Ho|

* Operation of equipment or appliances designed to generate
and use locally radio frequency energy for industrial, scientific,

ITU medical, domestic or similar purposes, excluding applications

in the field of telecommunications. (ITU Radio Regulations -

Article 1, Definitions of Radio Services)

* Equipment or appliances designed to generate and use locally
RF energy for industrial, scientific, medical, domestic or
similar purposes, excluding applications in the field of

Ol= telecommunication. Typical ISM applications are the production

of physical, biological, or chemical effects such as heating,

ionization of gases, mechanical vibrations, hair removal and

acceleration of charged particles. (47CFR §18.107)
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*The bands in Annex Ta-b-c-df-f1 -f2-h-1i-]j
oo - k = l'and m are also designated for industrial, scientific and
e medical (ISM) applications as defined in ITU Radio
Regulations. (ERC/REC/70(03))
Cystoz * MO XIE LMAI7] oFdE HA0M A-arskO|=-7tAL T ]l
- 0|2 H|=et 2X0| AMZot=S M| AH| (TMIFY X58X)

kA, AfHANE FH7HE g
(AP A= A7azy 9 A

st eEu=, =% 50W ©|sel

o
o
|

|41

SERX:]

i
R
=

=l
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El
It

>
o1
o
o
rz
15%)
=
Lo
1o
HU
on 0

1. FIOILKIS 2MAIA BHEE KA
5f-ol2-JtAL 1 ulof 0let HIAEH 2xof
TE gE MHZN (HEZYOR Hot=

oligot= AH|

H74xR(S4EH 29 MISE4H]) ¥ M58/
SHME0M "tHEZZEO| Hok= 7IE0l aiiEdot=
MH|"2 FOLT7F OZZE2X(M) OlAel It
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[# 26] Zmt+2] 1.15. ISM H<2

Industrial, scientific and medical (ISM) applications (of radio frequency energy) :
Operation of equipment or appliances designed to generate and use locally radio
frequency energy for Industrial, scientific and medical, domestic or similar purposes,

excluding applications in the field of telecommunications.

v 7FAHE A 39k-g-8-4 8] (Consumer ISM Equipment) 9} 4]
A4 8](Non-Consumer ISM Equipment)dl th$t 7]Eo] FE5 o Ql
defol ;9 Bl 7IEo] REster, goFstAl sidE A7 A

EI 72 A HusgAne 2] Y 5 =N S A AR
He FAREAST7Y] JIASE 5= st 4
o 7H& FAREAEI7Y ZIerlee] 2 vd AdEE Hasit. 535
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[# 27] FotE MuSE4H| HAZE 5183

FIt4=(MHz) SISUTAZE) Z37{2l(m)

0.019-0.021 100 uV/m(tHelg 100

0.059-0.061 100 uV/m(Ai8) 100

0.1-0.205 | 98-91.8 dBuV/m(0|UHH L) 3

6.675-6.795 |  49.8-49.7 dBuV/m(ISM& 10

53] v=e] B¢ AYgAEe Aosh= Fale] A5 FCC CFR part 155
2g3tal, AA FAFF] A part 18 &3t F oldst H FAE F
&3t3 Q3 FAREAE 71715 ISM 71712 5738k, (F 28)3% Zo] 57
Age T3y Aol met 718 AR 18XV BEA A8t U
[21][22]

[# 28] 0|2 MuSE4H| MAZE 518

Z1p~(MHz) E2H(w) SAEZHTAZE, uv/m) ZX712](m)
500 w 0|4 25vZ=49 /500
ISM -
500 w 0|5} 25
- 300 m
500 w 0|4 15vZ2 /500
non—ISM .
500 w O|o} 15

3 FH-2 EN 303 4179 wel (& 29)9F o] A F HE AIg]
dolstht S8 A8 = 1m= FLstth webA feuete] A4S At F3
T ¥ AT HEE FolA7] Wil A% FAAEAS 71719 Agko]
JolatAl Hug, et 7|&e] H&ol AVF Atks A7 ATH23][24].
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[# 29] 7Y MISE4H| HMAZE 518

FIt4(MHz) SIEMTAZE) £37{2(m)

0.019-0.021 72

0.059-0.061 69.1-69

0.079-0.09 67.8-67.2

0.1-0.119 42

0.119-0.135 66-65.5 10

0.135-0.14 42

0.14-0.1485 37.7

0.1485-0.3 -5

6.675-6.795 42
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